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nok B JLAH, rv. 107, Ne 1, 1956 r., popmyay (7) cslenyeT untae: pee . 
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Woruage Akayemun Hayk CCCP 
1956. Tom 108, Ni 5 


MATEMATHKA 


C. HW. AJIBBEP 
JIBOMCTBEHHBIE FOMOJIOTHYECKHE MOCMEOBATEJIbBHOCTH 


(II pedcmasaeno akademukom II. C. Anexcandposua 9 II 1956) 


1. Pomouoruv MHoroo6pa3Hii NomyuHIH MHOFOUMCJIeHHbIe UpHOKeHUA B 
POMOTONMYeCKOH TeEOPHH, BapHalHOHHOM HCUHCJICHUH BIesIOM, Audpepenunab- 
SHO reoMeTpHH HM MHOPHX jpyrux pasyenax matematuKu. Tlostomy K ux 
W3y4eHHIO, OCOOeEHHO B TOCJeHHe TOJbI, ObIIO MpHBseVeHO OoWbIOe BHYMa- 
Hue. B pesybTaTe MHOPOUHCJICHHBIX HCCeOBaHHH OblIM MpesoxKeubl pas- 
JIMUHbIE METOJ[bI BbIUHCJIEHHA TOMOJIOrHH, CpeH KOTOPHIX OJHHMH M43 HaHGo- 

Jiee CHJIbHBIX SABJIAIOTCA TIPAMble TeOMeTPHYeCKHe MeTObI, OCHOBaHHbIe Ha 

TeopHH yBolicrBenuoctu JI. C. Tlontrparuna (4, 7°). 

B HaCTOAULeH 3ameTKe OyjleT ccbOpMyJIMpoBaHa HM JOKa3aHa TeopeMa, pH 
MOMOMH KOTOPOH MOKHO, NOBHHMMOMY, JI€rKO BbIUHCJIHTb TOMOJIOrHH MHOFrO- 
oOpa3sHii BO BCeX MpakKTHYeCKH HHTepecHbIX CIyyaAx. OTOM Teopemoii MBI 
(akTHUeCKH MOJb30BaHCb B paOotax (*°). Yka3saHHad TeOpeMa OXBaTbIBaeT 
pesyuptratp JI. C. [lourpsaruna o romonorHax KoMMaKTHBIX rpynn JIn (1%) 
M JlOKa3aHHble HM OOUHe Teopempr (*). 

2. Byjem roBopHtb, 4TO ToMOMorMyeckHe NpoctpanuctBa X u Y romorto- 


if 
MHYVeECKH IKBHBAJICHTHHI, CCJIM CYULECTBYIOT HEIpepbIBHbIe oTOOpaxkeHHuA DENA 


uM ¥Y-X taxue, to gf u f@ YTOMOTOMHbI TOK [eCTBeEHHBIM OTOOPaxKeHHAM 
“mpoctpauctsp X u 
3. Ilyers M — xomnuexc; C — ero 3amkuyrpiii nogKomnuexc; A*(M, %) — 
rpynna Berra Komuuexca M no o6mactn Koadbdpunventop &; A*(C, &) — 
rpyuma Berru noyxomnmexca C; A°*(M, C, %)—rpynna orHocutembubix ro- 
MovIorui Komiuekca M no mogyamo C. Ilyctb x’ —menb moykomiuekca C. 
O6o3HauHM uepes i,x Web Komiuiekca M, coptajatoulyio c x8 Ha C H paB- 


Hy!0 HYysuo BHe C. Onepatop i, nopoxgaeT romomopdusm A*(C, %) SAS (Mie) 
HW Ha3biBaeTCH FOMOMOp(H3MoMm BulOxwKeHuA. IlycTb y®’ —wuenb Komiuekca M. 
O6o3HauNM Yepes j,yS OTHOCHTeIbHyIO UWelb KoMMeKca M 0 mogyusio C, 
KOTOpad Ha mogkomnuexce M/C copnayaet c ys. Onepatop j, moporwy,aet 
romomopdu3sm A*(M, %)—A*(M, C, %) u HasprBaetca OMepaTOpoOM BbICeyeHHA. 
OnepaTopbl BuIOXKeHUA HM BbICCUCHHA BBECHbI HU MOpOOHO UsyyeHbI B pado- 
tax I]. C. Anexcanyposa. 

Ilycrs z’—wuenb Kommsexca M. O6o3Hauum uepes A,zs wWelb NO]KOM- 
muiekca C, copmajatulyio Ha C c Az’. Onepatop A, nopoxjaeT romomop- 


Ay 
cpusm A°(M, C, %)— A*(C, %) u HasbIBaeTcH TpaHWuHbIM TOMOMOp()H3MOM- 
TlocmeqopaTesbHOCTb Tpyul H rTOMOMOpdH3MOB 


. RAE x) 3 A* (M, x) ig A (M, C, 3 wt (8) a Pe (1) 


HasbiBaeTCA TOMONOrHYeCKOH NocMeqOBaTeNbHOCTHIO ABOHKH (M, C, %). 
Teopema 1. Tomoaoceuueckan nocaedoeamerbnocmo Oeotiku (M, C, &) 
mouwna, m. e. 6 nocaedoeamensHocmu (1) o6pas npu eomomopqpusme caeea 
coenadaem C AOpOM eomomoppu3sma cnpaed. 
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Tloka3aTesIbcTBO TeEOpeMbI HSBeECTHO; OHO aHaJIOrHYHO JOKAa3aTeJIbCTBy CO- 
OTBETCTBYIONelt. TEOPeMbI AIA TOMOTOMMYCCKOM MOCJeOBAaTebHOCTH. 

4, Tlycrs A u B— venepecekatouluecd MOAKOMMJCKCHI OpHeHTHPOBaHHOP 
muorooépasua M", npuyem M"/A romoronmyeckH 9SKBMBaJIeHTHO B,a M/B 
TOMOTONHYeCKH 9KBUBameHTHO A. Ilycrh T u © — ABoucTBeHHbIe B cue 
TeopHu xapaxtepos JI. C. Mlourparuma uckpeTHaad M OM KOMMaKTHad PpyMMBl,|y 


Aap gee th 
Teopema 2 (ocHoBHas). Tounble eomonoeuueckUue nocaedosameAbHocmu 


deoex (M", A, T) u (M”, B, ®) Oeoticmeennol, m. e. 6 Ouaepamme 


Ly 


SSA? (AL) R)-Byaker ly Sk? (at pay -S a (A 
A I i a (2) 
2. AT(M",B, ©) E A? (M", ©) <2 A? (B, ©) < AM (M" BO) 


epynnel, coeduHeHHole no eepmuKaAU sHaKom |, Oeollcmeennol. 

Tloka3atTeapcrTso. I[lpouspeyem OapuueHTpMueckoe MospasqeuweHue 
WaHHOrO KOMIIeKca Ha MHOrooOpa3HH H MOJyYeHHbIM B pesyJIbTaTe KOMIJIEKC! 
IpHMeM 3a OcHOBHOM Kommuexc M". K a9ToMy KOMMJIeKCy NOCTpOuM JBOHCT-| 
BCHHBIi 3Be3{HbI Capuwentpuyeckuli Komisexc M". Vapecruo, uTo rpynublh 
romouioruli Komnuexcop M”" nu M” usomopdun. M3 ocnosxoli Teopempt Ilyax-| 
Kape —Ilontpsruna caegyer, uro rpynmp A? (M", T) u A‘ (M", ®) gpoi-. 
CTBEHHBI. 

O6o3sHauumM uepes B, HaHMeHbINMH NOAKOMMJeKC 3Be3{HOrO KOMIJIeKCal 
M", coxepxamuli B. Tax kak M"/A u B romoronmueckH 2KBUBAJeHTHEI, TO! 
rpynnpt A’(B, ©) u A’(B,, @), a takxe A’ (M", B, DM) u A* (M2, B,, D) 
vusomopoust. JloKaxxem jpolicrsenuocth rpynm A’(A,T) u A% (M",B,, ).. 
Ilyctb x7 — NpOw3BOJIbHBIM OTHOCHTeJIbHbIM uNKI mod B,. Ec uyyekc me-| 
peceveHuA STOO UMKsIa CO BCeEMH WHKIaMH mogKomnseKca A paBeH HyuIto,, 
To, m0 Teopeme JI. C. Ilontpsruua «o CHATHH WuKIay, BHe A cymlecTByer! 
OTHOCHTCJIbHBIM WMKI y%, Auk KOTOpOrO Axt = Ay! u xi ~ y? (mod B,). Tak 
kak M"/A romoronmuecku 9kKBuBameHTHO B., to x’ ~ y? ~0 (mod B,).| 
Orcioya culeqyeT, uTo annyaatop (A’ (M", B,, M), A?(A*, T)) =0. | 

‘Tlycrp &” — nponsponpupili waka noykomnaekca A, & ~0 ua A. Tak Kaki 
rpynnpt A’(A,T) wu V?(A,®) oproronamust, TO Ha A MmoxHO HaliTH 
V-unka A”, ja KOoTOporo cKamApHoe npousBeyenne (¢”, h’)-£0. Thycrs} 
B(h”)—s3pe3quaa wenb, jBolicrpenHad nenu A”. Jina sTo menu nmeem! 
AB (h?) = (—1)?™B (VA?) = x? Tax xax VA? =0 na A, To x1 (M/A). 
M3 romotonuuecko sKBuBanentHoctu M"/A u B caeqyer, uTo Ha M/A 
CyUlecTByeT 3Be3]HaA Wellb u%, QA KoTOpoH Au? = yI-1— x71, yI-1 & BR 
CaeqopatembHo, Am? = A (uw? + B(h?)) = y7" CB, T. e. m4 aBanetTca OTHO-: 
CHTeAbHBIM WHKOM mod B, Tak Kak J(%”, m’)40, to annyaatop: 
(A?(A,T), A’ (M?, B,, ®))=0. JQsolictnennocrs rpynn A%(B, ®) 4} 
A’ (M", A, T) noxaspwaetes avaviorMuno. 


3ameuanue. B cayuae neopwenTupyemoro mHorooOpasua Teopema. 
cipaBequBa Ia rpyum mo mod 2. 

5. TlomoxuM CKasapHoe mpousBeyenne Wenu XS M 3Be3qHOl Len B (ys) 
PaBHBIM HX HHekcy Nepeceyenusd. MoxHO NOKa3aTb, YTO OTHOCHTEIbHO 3TOFO 
NPOWSBeeHHA OllepaTOpbl BJORKeCHHA M BbICCYCHHA B3aHMHO COMPs2xKeHEI, 
a TpaHHUNbIN ONepaTop ABJIAeTCH CaMOCOMpA2KeHHbIM OnepaTopom. IIpumenaa 
K KaKOMy UeTbIPeXyrOJIbHUKY JMarpaMMbl J[BOMCTBeHHBIX [OCJIeOBaTeJIb- 
HocTeH (2) emmy II. C. Anekcanypopa o conpsxKeHHBIX rOMOMOp()H3Max, 
novlyuumM Teopemy 3. 
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_ Teopema 3. Haetwom mecmo caedyuue Ouaepammo IT. C. Anexcand- 
06a: 


AP (A, T) DAA (M", ALT) 1 j-A7(M", 0) CAM", B,O) 
earl ais ania gee tent . 
IBae | | j,, (8) 
gl iA s(Asel | 1 iA’ (B, ®)CA%(M", ©) 
a 
AP (M", A, T)>j,A?™ (M",T) | A.A? (M", B, ®)C At (B, ©) 
\, A, (4) 
eA AAA AD) ok 1 Al (Mea Dial (My BaD). |y tf 


mKyOa caedyem, umo epynnot 


1) i,A?(A,T) uw i,A%(B, ®); (5) 
Be he(M eye a AP (My Be): (6) 
SPATAS (M's ALT) uj APM” o) (7) 

BASOINCA CBBQUMHbIMU QHHYAAMOPAMU, QA epynnol 
Bee A. Dir ALM". ®) (8) 
yi Ay (MT) uw tA (B, 6); (9): 
Sy AA? (M", A, Ty uw A,AT(M", B; ®) (10): 


JeolicmeenHol mexcdy coool. 

6. Ilpumem B KayecTBe J{BOHCTBEHHBIX rpynn KosdppvuweHTow rpynny J 
[eIbIX uHce Hu rpynny K yelicTBuTebHBIX YNCes, NPHBeAeHHbIX NO MOYO: 
HHMI A. d 

Teopema 4. Ipynnu A? (M", J)/i,A’(A, J) u i,A’(B, K)  opmoeo- 
lanoHel, a uucaa Bemmu mxoeoobpasua M" paenoi: 


ns (M") = Rang [i,A? (A, J)] + Rang [i,A7(B, J] = (M"). (11): 


Teopema 5. Ecau eomomoppusm eaoocenun A’ (A, J)“% A? (M", J), 
ems usomopmusm, mo A? (M”, J) = A? (A, J) LA‘ (B, K), ede A’(B, K) — 
pynna xapaxmepoe epynno A‘ (B, K). 

PaccmorpuM romoJioruH mo mod 2 Ha HeOpHeHTHpoBaHHOM MHOrooOpa-- 
wu M". 

Teopema 6. Yucaa Bemmu no mod 2 mxoeoobpasua M" paenoi: 


n, (M") = Rang, [i,A” (A, J2)] + Rang, [AGB elegy ond (Me) (12): 


7. 3ameuaunua. 1) Tycth M” — auddepenuupyemoe mHoroodpasue u 
syIeCTBYeT HelpepbiBHo qudiepenuupyeman cpyHKuua | (x), x€M", Koropas 
[ocTHraeT MakcumyMa Ha A m MuHuMyMa Ha B. Ilyctb df = O TombKO Ha A 
1 B. Ucnoms3ya gebopMaiuu m0 OpToroHaJIbHbIM TpaeKTOpHAM 9TOM yHK- 
IMM, MOXKHO HoKagaTb, uTo M"/A roMOTONMYeCKM SKBMBaJIeHTHO B,-aM"/B 
‘OMOTOMIMYeCKH SKBUBaeHTHO A. IIpu 3sTHx mpemmouoxKeHuAX Teopema 4 jO- 
ca3zana JI. C. Tlonrparunpm. (*). 
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2) Ecau muoroo6pasve M” weopuenTupyemo, TO JIA BbIMHCIeHHA Wes 
YHCJICHHBIX roModorui M" mpv MOMOlH OCHOBHOH TeOpeMbI ero HYKHO TIp@) 
BapUTeJIbHO TOMeOMOp(pHO TMorpy3sHTb B CielMaJIbHO moqo6panHHoe OpHent 
pyemoe MHoroo6paaue (cp. (8)). | 

3) Ecau mMuoroo6pa3He HeKOMMaKTHO, TO MWIA BbIYHCeCHUA ero TOMOUJIOP |, 
IIpH HOMOMM OCHOBHOM TeOpeMbIl erO HY2KHO TOMCOMOP(PHO BJIOKUTb B CIy 
[MaJIbHO ToyOOpanhoe opHeHTHpyeMoe KOMMaKTHOe MHOrooOpasue (cP. (*))./) 

8. BolicTBeHHble TOMOMOrHUeCKHEe NOCMEROBATEMbBHOCT 
KoMMakTos. I[ycrts “—samKuyToe mMHoxecTBO KommakTa ®; I —eg 
OTKpbITOe MHOxKecTBO, UpHuem I’ (] ® = 0. Tlycrh ®/¥" romoTonmueckH 9KBy 
panentHo [; ®/[ romoTronnyecku 3KBUBaJeHTHO ‘YY. OOosHayHM yepe3s V?(®, 
OTHOCHTeIbHbIe rpynnbr V-romosoruii KomMnaKta © no Moyo I. 

Teopema 7. Huocnaa eomoaoeuueckan nocaedoeamerbHocme Ooi 
(0, W) wu eepxnaa eomoaoeuueckan nocaedosamenonocme Oeotiku (D, 1) 060 
CM6eHHbL, Mm. e. 6 Ouaepanme 


3 Vv? ().; SVAO) 2 VG ee 
AG 1 AE iF 


EB ae tL : 
Bt AP (DW) dtl? (By ee A" (Py Se ee 


2pynnel, coeOuHeNHole no eepmuKanu sHakom |, Oeoticmeennel. 

TloxasatTeapcerTso. J\Bolicrpennocts rpynn A’(®) u V?(®) H3BecTE 
(°,°). Jloxaxxem mpolicrpennocts rpynn A?(P) u V?(®,T). Mycrp Z? — o} 
HOCHTeIbHBIA V-MKI KoMmakta ® no modT, y Koroporo ckamspHoe mpoHwl 
BeweHve C KaxkqbIM A-1MKJIOM MHOxecTBa YY paBHo Hys. Tak Kak O/T re 
MOTOIHYeCKH SKBUBAIeHTHO VY’, TO CKaJIApHOe MpoUsBeyeHHe UNKIa Z” C KaK bb 
A-HkKI0M MHOxecTBa ®/[ paBHo Hysto. Tora, no Teopeme [lonrparuna 
AsekcaH],poBa O «CHATHH WHKJa», Ha [ cymectByeT V-WHKJI Xe. Tos ony 
poro VZ? = VX” wn Z? ~ X” (mod T). Orciwoga cnenyet, uto Z? ~0 (mod 
uw anHyssatop (V’(®,T), A’?(¥))=0. Tlycth z,— ne romonormunpl Hyail 
A-uuksa MHoxectBa Y’. Torga na VY cymecrpyert V-uks ZS KOTOpOr 
cKalapHoe Mpouspenenue (Z’, z»)40. Tax kak X?*+= VZ’? C(®/¥), 7 
CKaJIApHoe IpOW3BeyeHHe STOO WHKsJIa Cc KaxK_bIM A-WMKJOM MHOxKecTBa “| 
paBHo Hywio. Tak Kak romogoruH ©/T u VY skKBuBaJIeHTHBI, TO, 10 TeOopeMy 
Tlontpsruna — AnekcaHyposa, cyecTByer V-uelb u?, ji KOTOpoH Vu? = 
= yPtt_ xP yet! —P, Torga aaa ornocutenbHoro V-muKaa (Z? + uA 
Komnakta ® no modI’ ckanapnoe mpouspeyenne (Z? + u?, zp) «0. Orciog) 
cueqyeT, uro anuyaatop (A’(¥), V’(®, P)) = 0. Ananormuno moKagpiBaete: 
WBOKCTBeHHOCTh rpynn A?’(®, VY) u V?(L). | 

S3ameuanusa. 1) Merogom II. C. Anexcangposa teopemy 7 MoxHO JO 
Ka3aTb JI HOPMAJIbHBIX JIOKaJIbHO-OMKOMMAKTHBIX IpOCTpaHcTB. 


2) Hokasannaa TeopeMa HaxO_HT MIpHsOxKeHMA IPM UCCMeOBAHHA TOMO: 
JIOTHYCCKON CTPyKTyPbl (PYHKUMOHAbHBIX MpOcTpaHcrTs. 


Tomekuii Tlocrynus10 
HH2KCHEP HO-CTPOHTeIBHbIM HHCTHTYT 8 11,1956 


UMTHPOBAHHAS JIMTEPATYPA 


‘Jl. C. Loutparun, JAH, 1, 433 (1935). 2 J.C. MoutparunC. R.. 200 
1277 (1935). * J.C. Montparu un, Marem. cay 6, 3, 389 (1939), 4 JI. ate H 
Tparuu, Marem. cOopx., 11(53), 1, 3 (1942). °°. C. Anexcanapos, Usp. AF 
CCCP, cepus matem., 6, 5 (1942). ®TI.C.Anexcaug pos, Tp. Matem. unct. AH CCCI 
uM. B. A. Crexopa, 48 (1955). 7 C.U.Anb6e p, AH, 91, Ne 6 (1953). Cc he Awa 
6ep, TAH, 98, Ne 3 (1954). °C. UW. Anne ep, JAH, 104, Ne 3 (1955). 
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Jloxaagmn Akagzemun Hayk cccP 
1956. Tom 108, Ni 5 


MATEMATHKA 


B. b. PIACKO 


a 


HEKOTOPbIE 3AJA4H O COBCTBEHHbIX 3HAYUEHHAX, 
COJEP)KALIHE MAJIBIM MAPAMETP 


(ITpedcmasaeno akademuxom H. T. Memposckum 16 XII 1955) 


Sajaun, OTHOCHAIHeCA K OObIKHOBeHHOMY junchipepenunaJIbHOMy y paBHeHHI0 
 MaJIbIM TapaMeTpoOM p TIpH CTapillell NPOHSBOAHOH, Nocayx*KHIM WpeqmMeTom 
‘McceqOBaHHA wWMpoKoro kKpyra pador. B padorax A. H. Tuxonosa (1), 
A. B. Bacuabesolt (?) H Wp. HCuepMbIBAaIONIMM OGpa3s0mM paccmoTpena 3amaua 
C HauaJIbHbIMH YCJIOBHAMH JWI YpaBHeHuaA ykKa3aHHoro Tuma. Pa6orni 
O. A. Onetinuk u A. HW. 2Kmxunot (°), H. HW. Bpuma (4) u gp. nocsameupi 
HcCJeqOBaHH!O 3ayay C KpaeBbIMH YCJIOBHAMH JWI Takoro ypaBHeHusa. Menee 
HCCJIeOBAaHHOH OOIaCTbIO SABJIAeTCA 3aada O COOCTBeHHBIX 3HAYeHHAX JIA 
ypaBHeHHH, COfepKallMX MaJIbI€e MapaMeTpbl pH CTaplleH mpousBoRHOl. 
Hactoasllad 3aMeTKa COsepxKUT pesyJIbTaTbl WCCeMOBaHHA OMHOM H3 TakKUXx 
3ayau WIA ypaBHeHHA 4-ro mopsaKa. 

ABTOPOM pacCCMaTpHBaJlacb CJlIeqyloulad 3ajjaua O COOCTBeHHbIX 3HaYeHHAX 
C€ MaJIbIM TlapaMeTpoM IIpH cTapUleM uWeHe: 


d? d? d dy . 
pa (12 (2) 533) — (Pr (0) $2) + Do (XY = Do (H)Y 
pM me yee aCe (1) 


[y|x, = [pry |x, = [Pey" Ix, = [(poy”)’ Ix, e= X) (2) 


fIpH KpaeBbIX yCIOBUAX: MHOO y (xs) =O, y’ (xs) = 0, mHO0 y(x,) = 0, y"(xs)=0 
{s = 1, 2). Pagu kparKoctu tbopMy.IMpyeM KpaeBble yCJIOBHA B Bue 


y(%s)=90, (xs) = 9, 
rye so mH60 | mHOo 2. 

CraBuJICA BOIpoc O TOBeACHHH COOCTBeHHBIX 3HAYeCHHH Amo () H HOPMH- 
POBaHHBIX K e€AHHHUE COOCTBEHHBIX PYHKUMH Ymo (X, 14) paccCMaTpHBaemMoli 3a- 
qaun mupu pO. 

OrpaHnueHna Ha KoadPunneHTH! PopMysIMpyeM CJIeMYIOULHMH TpeMsa ycuJIO- 
BUAMH: 1) p(x), pr(x)EC*, po(x)EC*, e(x)EC mpn ry <CX<YXp, 
Xy<OX<KX_; 2) B TouKe x=x, [P,]r, = 0, OCTaNbHbIe KOSPPHUHeEHTEI H UX 
IIpOH3BOAHbIe yKasaHHOrTO HOpAyKa MOryT TeplieTb paspbIB NepBoro poja; 
3) pa (x), pr(x), p(x) > ky >, po (x) >. 

YcTaHOBJIeHO, YTO MPH BbINOJIHeEHHH 9THX YCNOBHH Amo (14) H Yo (X, 1) 
lIpu »—>0 HMeIOT IIpeesIOM COOCTBeHHbIe 3HayYeHHA een HOPMHPOBaHHbIe K 
eJIMHULe COOCTBEHHBIC (PyYHKUMM Um (xX) COOTBETCTBYIOMeH BbIPOAKAeHHON 3a- 
aun: 

d 


— 5 (ir (x) Ge) + Po (x) = Nou; (’) 
[U]r—x, = [PW Iv=x, == (}; (2’) 
(#3) ==10;, (3’) 


IIPHYCM CXOJMMOCTb HepaBHOMepHa OTHOCHTeJIbHO HOMepa 71 UC BO3pacTaHHem 
m yxymluaetca. 

IIpu ykasanHpix orpanwueHHAaX Ha KOSPPHUMEHTbI UMeIOT MeCTO CuIeqyIO+ 
Ive IpHOWMKeHHEIG, (OPMYJIbI WA COOCTBeEHHBIX 3HAYeCHHH UM COOCTBECHHBIX 
(PyYHKUHH, CCIM » OCTaTOUHO Maso: 


2 
Amo (2) = Am ++ Sic V » D>) V Pi (%s) Pa (Xs) Ui (Xs) 
s=1 


+ Bac | pa (x) ui (x) det 69 (1) = 20) + pmo + 20H), (A) 


My 


rye | So () | < ple+D2C (C — nexoropas nocTosHHas, He 3aBHcailad OT 1); 
Oko — CHMBOM. Kponekepa; 


Yme (%; #4) = Um (x) + p?/2time (x) + 
uo) (X1) %oh (x) e-sule)/Vie 1 

+ dagl Pottil ry ‘Tight (x) enka eUVE , ae ae 
Usa (Xp) Xgqht (x) eS ax2 VV 

+ SsolPatlml.x,'o1h (x) em Salx)/Vie Xp <<, 


( 
| | 

+y0/2 | + & (x, 1), (5) 
| 


a 


rye: 
1) Um (x) — OpTOroHasIbHOe K Um (x) pemleHHe HHTerpaJIbHOrO ypaBHeHHE || 


he 


tia (x) = Rin) \ Go (x, 8) 9 (8) Une (8) dE + &ine (X), 


IpHuyem 


hee x ONE nett a 8 
Pme (X) = <a? Um (%) — B15 D) V pi (Xs) Pa (%s) Un (Xs) a (x, Xs) — 


s=1 


2 Xe 

a Ss sf 0G ¥ ( d* 

“—==090 ps (==!) ps (Xs) Um (Xs) OE (x, Xs) + \ Go (x, &) ex (Po ae) ae + 
s=] x 


eit 


dG, F ; 
ote “Oe. (x, Xo) | Pot’ Nx, ee Gy (x, Xp) (Pat, 


) - ] 
(Gy (x, &) —cbyukuua ucToumKa BbIpoaeHHOf 3anauu). L Xx) MOxKeT OBITb,. | 

7 mo 2K ~ |i 
ONeBHAHO, MpeWcTaBleHa B Bue pxAya 10 COoOcTBeEHHEIM (yHKUHAM BbIPOXK- 
MeHHOW 3ajylaun. 


Pal (+) Genes | 
2): f(x) = oT ai So(X)=(— 14 | V2 de (s=1,2); gp(x) = 
1 2 


s 


4 eae V% de (ks). 


a 


°/, 
3) %so = 815 (— 1)8Hp)/« (x5) ined) 8 Pe (x5) 
Pi'* (x5) 
Pal * (% + (—1)$ 0 
ep = (Sl ag 
Py“ (%o 9) pg * (Xp +0) + pe/*(xp—0) 
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4) | 0 (x, #) | <Cyp/2(Vp + e-Ca/V), 
_ @opmyanr (4) u (5) BKMouaoT Kak YacTHbIli cnyyali pesymbTaTE HccueNO- 
BaHHA 3aqayv C KoodpHUMeHTaMH BCIOAy HeMpepbIBHbIMH Y JOcTaTOUHO ruay- 
KUMH, B YaCTHOCTH C NOCTOAHHbIMM KoOadppHuveHTamy (°), aTakxe JOMycKalwrT 
oooodmenuve Ha cryyall 3ayaqM c KOSpPPNNMeHTaMU, Pa3pbIBHBIMA B fl TOUKaX. 

PaccmaTpHBaemast 3ajJay¥a He JOMYCKaeT TpakTOBKH MeTOJOM BO3MYIeHHit 
‘“M3-3a pa3JIM4HA KpaeBbIX YCJIOBMH «BOSMYUIeCHHOH» H «HeBOSMYINeHHOliy 3a- 
au. [Ip spruvcnenun coOcTBeHHBIX 3HayeHHii HaMH HCMOb30BaH MeTO T10- 
Ce OBATebHbIX NPHOIMKeHHH (°), a TAK2Ke NOMYYeHHOE ABTOPOM NpHOWKeHHOe 
‘BbIpaKeHHe (pyHKUHH HCTOUHHKA paccCMaTpHBaeMOl 3aqaun. 

IIpH nNOMOMLM yKa3aHHbIX MeTOJOB MOryT OBITb IpHOM2KeHHO  BbIYHCJICHbI 
‘Takoxe COOCTBeHHbIe 3HAYeHHA H COOCTBeHHbIe (PYHKWMM 3aqay, cosepxaMUXx 
| MaJIbIM NapaMeTp He B KavecTBe MHOXKUTeEIA IPH Capel MpOMsBOAHOL uM TpaK- 
“TYe€MBIX BCJI€JCTBHE ZTOrO MeTOJOM BO3sMyleHHH (* *). PesyabTaTbl CoBMaaior 
C Te€MH, KOTOpble JlaeT B MepBOM IIpHONMKeHHH MeTO BOSMYILeHHH, H, TaKHM 
OOpasom, MoceqHHe NomyuaoT Oomee crporoe MaTeMaTHYecKOe OOOCHOBAaHHE. 
__ TeM xe ITyTeM aBTOPOM paccMOTPeHE! 3aauH O COOCTBEHHBIX 3HAYCHHAX JA 
‘ypaBHeHHA C M4JIbIM MapaMeTpoM IIpH CTapuieM WieHe, HO C HEKOTOPBIMH Jpyru- 
MH KpaeBbIMH YCJIOBHAMH. 

ABTOp BbIpaxKaeT CBOIO IpH3HaTesbHOcTh A. B. Bacumbeso, moq pyKoBoy- 
‘€TBOM KOTOpOM MpoBeyena HacTosulad pa6ora, u un.-Kopp. AH CCCP A. H. 
THXOHOBY, MOCTaBHBINeMy 3ayauy H CilelaBlIeMy PA WeHHbIX yKa3aHuli B xoje 
ee peleHust. 


Ilocrynuao 
7 VII 1955 


HWHTHPOBAHHAS JIMTEPATYPA 


1 A. H. Tu xouosB, Matem. cOopu., 31(78), Ne 3 (1952). 2 A.B. Bacuabesa, 
Matem. cOopu., 28(71), Ne 1 (1951). #0. A. Onettuux, A. VW. Kuxusna, Mateo. 
cOopu., 31 (73), Ne 3 (1952). *H. UW. Bp um, JAH, 95, No 3 (1954). °° Ta. Poned, 
Teopua 3ByKa, 1, u3y. 2-e, 1955, crp. 319. % A.Collat Z, Math. Zs., 46, Ne 5 (1940). 
AW.Mayer, Ann. d. Phys., 400, 297 (1931). § E. Schrédinger; Ann. d. Phys., 80. 
Be 13 (1926). ® A. Collatz, Zs. f. angew. Math. u. Mech., 19, 297 (1939. 
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Jlonrsage Axagemuun nayr CCCP 
1956. Tom 108, Ni 5 


M. A. PYTMAH 


OB YCTOMYMBOCTH PEWWEHHM HEKOTOPbIX CHCTEM 
JIMHEMHbDIX JM®OEPEHILHAJIbBHbIX YPABHEHHH 
C NMEPEMEHHbIMH KOI®SHUMEHTAMH 


(1 pedcmaeaeno axademuxom H. I. Hempoecxum 10 II 1956) 


Mer 6yyeM paccMaTpuBaTb udpepenuvabHble KpaeBble 3ajayH B KOM: 
TIEKCHOM O6aHaxoBoM mpoctTpaHcTBe. I[IpaBble uacTH HU HavaJIbHble JaHHbid 
IpequouarawitcsA HeNpepbIBHbIMH (YHKUMAMH OT 7 BeUCCTBCHHbIX NepemMeH4 
HbIX ty, ty, ..., tp C OOMACTbIO 3HaYeHHH, NpHHaywexkallleH STOMY MpocTpaH4 
CTBY. 

Hacrosmjad 3aMeTKa lpuMblikaeT K (1, *). B Hel u3maraeTca TpocTol mMe+ 
TO], MOSBOJAIOMIMH PaCIpOCTpaHUTb CHeKTPaJIbHbIe MpH3HakH YyCTOMYMBOCTH 
IIpPHBeqeHHbIe HaMH B (), Ha HekoTOpbie JupPepeHuuasbHble ypaBHeHHA 
HeCTalMOHapHbIMH JIMHeHHbIMH ONepaTopamu. Bcioxy B JaubHelitem 9TH one- 
paTopbl TakKxKe MpeynomaraiorcA HeMpepbIBHbIMH (py HKLM AME oT ¢,) §j, a 

ByleM Ha3biBaTb KpaeByloO 3afauy yCTOHUYMBOH, eCAM BCAKHM paBHo- 
MepHO OrpaHHYeHHbIM MO HOPMe (HeIPOTHBOPeUHBbIM) KpPaeBbIM J,aHHbIM 
MmpaBOK acTH OTBeYaeT pellieHHe, TakiKe paBHOMepHO OrpaHHyeHHoe 
HOpMe. 

Teopema 1. Paccmompum kpaeeyro sadauy 


a" y 


jee ee Ce bo} sien tn) R= a lay bg, .gena eys | 
y (0, bys he oy bp ee Tats. rit i, bak Glia Oe 28 te) = Waltes ts, wile ei an ae (1)| 
BD Y(t, AF A agate a manee|)e 1 ea fos «ke La 08% 
ITycmo cemeticmeo A (ty, to, ..., tn) Komnaxmuo. Tloaoocum: 
a(t, ¢o,-..,tn) = max ReV; 
ae eer 
ey = lim (ty, to) «=.5 tn), YSa—eenekap A): 


Hee 


To20a OAA 6CAKO20 & > % MOMKHO YmEeepacdamo, uMO ecaAu npu docma- 


u 


mounHo mMaAoM ¢ >O U npu Oocmamo4Ho GoACWUX 3HALeNUAX Lt; oles 


/ 


UZ t; = |< 1 caedyem || A ie, i chee eee | (i a pee tn) |< 3 


(2) 
‘no 
Hie iy Cat ae eee eee 
KOA’ CKOpO 
limes: <! Wie Ces top caemae ene toe 
Hime **i Gey (ies oa ee tera, 2-5 On) <1 Cor (erent ay near: 
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M302%KUM OCHOBHBIe 3Talbl JOKasaTesBCTBa. 
_ Auddepenunanbuoe ypapuenue (1) paBHocusbHo onepaTOpHOMy ypaBHeHHto 


YAts Eat nn teh uSy. 1. SrAKty, dp, s <4, En) Ys tap fife) 2, (3) 


: Seti. tts \ X (tigen shin, S10, «4 ters), 


fee 2) My, tees nl] 0: (4) 


a) 
m=] Tienes j hi hoes a 
_Ulepenuiem (3) B Buge 
~~ 


Bete ata nn ta) Sg ot Sal (igs bag is oy be) Y Cae tgs cs sgt 
ee rere Oat AN Go Ld VA ee taeda he be 


Tak Kak omepatopnt S,, S,,...,S, u A(t, te, ...,¢%) momapHo nepecta- 
OBOUHHI, TO K NOCIeqHeMy y paBHenio MO2KHO iIpHMeHHTE (opmyay (4) u3 
y. Byjem HMeTb: 


Ukdonlensiehs be) sss za OS" Sasa (J —%S,)7. 


Lets 
gle Cran) LANE Gent te 
Sree wee onl | LZ Ogg Sni[A (t1, to, Ont 132) a 
A(t sty) hy (hy to et ea a. (5) 


SaeCb KOHTYPbI 1, Yo, ---) Yn-1 MOJDKHbI OXBATLIBATb TOUKY O, a KOHTYP 
e 0 0 0 ¢ v 
n HOJIKEH OKPyKAaTb CMeKTP ceMelicTBa onepaTopos A (fy, ts,..., tn) / GS... Gra 
, 0 0 0 
fj). OTH KOHTYPbI MOXKHO BbIOPaTb He3aBHCHMO OT fj, ty,..., tn, eCJIM 


OmbKO Lt} ocTaTOuHO BeJIHKa; MO2KHO, HallpWMep, B3ATb B KayecTBe Kax- 
Oro H3 Yj; Ayry okpyxuoctu | CG | = R, Re€;<«’, jocTaTouHo 6ombmoro: 
amuyca, cranytyio xopmol Rel; =a’; | Im; | <V R?—(@’)? (%#a<a’<a). 
lerko BHJeTb, YTO pH 2TOM HopMa onepatopa [A (ti, ty, ..., tr) —Ge... Gel] 
cTaeTCA paBHOMepHO orpaHHyeHHoH: 


hee ere eet. el a M (Gey, fH 12 a) 
Onupasch Ha OUeBH{HbIe (POpMyJIbI 


(5S Xba bos oo hee 
ty 
Lr. Sen tn) + ty) ei" Pi i Cee 
79 
is, 
(f,— 
ESN Six (tydo nes asta) = Jer ea ak el etiscie EE A gael Si 
19 
| 
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TlOCTaBIAA B (pOpMysry (5) BbIpaxkeHne (4) WIA QIIeMeHTa 2 H npHHMMast 
BHUMaHuHe (2), MOXKHO MOJYYMTb CJleRyIOULyIoO OMeHKy: 


lv (ti, ta, 4+ tp) Il ( R \n I] Xp (S15 S25 2 0) Sp) II 
Pall <M Ce =) ae Pica) 7 
lly (Si, SQ, 6045 Sy) I 
+e (1+ S]t—ti[) max we 
n a R i cama 1 ; , ne 
+ MR" >; (1+ 5) es Ae |—@—2") > (Ci, Od] 
m=1 dasiayeeesten, =1 
| Jy (Si, Say eecy Sy) || | 
(s) eo Base ey oha Oy Stl 
: Ja erdig Im Im 


‘ F 
Bee MakcuMyMbI 110 S OepyTcaA 3feCb B MpemNONORKeHHH, YTO t7 < S;-< Fj. 
Bpejem o603HaueHHaA: 


l Xo (Si, Sa, e+) Sy) I up | X;,(S1, vy Sp_g Spitgoeess s,,) | » 
max SUP Xs; ; sats Ss Pees) Fil 
rl oa BO nary (2 0<s7 <0 o Sy 0<s;<o0 eens =e Bae k+at n | 
| _y (Si Si accaanese ult | 
max i =m (T). | 
0<s;<T Pie | 
Ilyctb (ty, ty, ...,t¢n) —TOUKa, B KOTOPOH peamu3yeTca TocmeqHAn MaKe 


MyM. BpniOepeM (PHKCHPOBaHHbIM OTpe30K A, He MeHBINIHH, eM 


th Paes: ( grabs ym], 


a— a’ 


m nonomxum t7 = max (t; — A; 0). 
M3 onenku (6) OymeT caeqOBaTb: 


m(T) <m(T) | -+ Me (1 +nA) (EN 


+ MX (Rol + 2 (Raa) 


HJM ) 


m (T) l[=- Me (1 +n) ("| <MX (=) [1 +2°(R-- ao 


—— 


IIpeqnonoxuM TeMepb, TO YNCO ¢ B COOTHOWeHHM (2) MeHbIIe, 4E 
w th 

nea (=). Torqa KosdpunuentT mpu m(T) B nocaeqHem Hep 
BCHCTBE OKAXKETCA NOJOXKUTEIbHBIM, HM MbI CMO2%KEM OLeCHHTb m(T) Bey! 
HOH, He 3aBucalyet ot T. Teopema jloKa3ana. 

B cayyae, Korja n=1 (0ObikKHOBeHHOe AuddepenttManbHoe ypaBHeHH 
H % <0, «=0, 3 Halleli TeopeMbI BbITeKaeT CIeKTpasbHbIli KPUTepk 
yCTOMYMBOCTH, KOTOPbIli HECKOJIbKO YCuJIMBaeT H3BecTHy10 Teopemy M. I’. Kpei 
Ha (*). B sro TeopemMe mpegnonmaraetca, TO omepatTop-dbynKiusa A ( 
UMCCT Ha OeCKOHEYHOCTH Culabyio BapHaluio (4), T. e. uTO ycmoBue (2) BE 
NOJHAeTCH JIA CKONb YrORHO MAamOoroO e >0, ecan ¢t ocTaTouE 
BeJIMKO. 


Whe, 


[Ipupeyem eumie 
i me CJleyoulve mpeqwoxKeHua, KOTODBIe 
aHbi CXOJHBIM IlyTeM. : phiolcdiang 


Teopema 2. Kpaeean sadaua 


07y at Ov ov ° 
ath, — 4 (tas 2) Gp — B (tas ta) 5p — C (ty ta) y = Xo (ta, ta); 


y (0, t2) = x1 (te); y(t, O) = xq (t,); OS Gata ey 


emouuuea, ecau cemeticmea A (ty, ty), B (ty, ts) C (t,, te) Komr 

» to), ty), O (ty, te 1aKMAbl, npu 
ee Gorowuux sHauenusx t, +t, yOoesemeopsiom CACOYIOLUUM YCAO- 
1) A(t, ta), B(ty, te) uw C(t, te) nonapro Kommymupytom; 
4 a cyusecmeyiom = PaBHOMepHO OepanudenHole npouseodnue OA/Ot, u 

2 
| 3) nmpu neKomopom OocmamouHo maaom = >0 us [ti —tl+|4—-t\)<1 
U t ” " t t wt " 2 

Aedyem || A(t, ti) — A(t, Ee «fs tes t,) — Bit 2) ee Hike 


BC (I, | <e, 


lim { , max {ReQ.+e)+V [Rew P+2ReO Fin) +2] 7-2 |} <0. 


t1f2> OLAES 4, pESB, VESC 
Teopema 3. Kpaeean 3adaua 


o”"y n—1 y 


Ob ts... OF, pout PAA TUG Frieh 10 ae 


Renineoen 0) sasgdioun., be); if (BRO EOOT hs I, PT BETUT ES... 
SRA te ee on is (a ls ne) 
Oe ee es See OO Je Zo, cues TEs 


yomouuuea, eCCAU: 

1) Kaoxdoe us cemeticme Aj, Ajn,-.., Arg...n emecme CO ecemu Npouséod- 
Yoimu enaomb Oo O"A/Ot,Oty...Otn PABHOMePHO OepaHUKeHo; 

2) cemeticmeo A, (ty, ty,..., tn) KomNaKMHO; 

3) Oad HeKOMOpoe2d Oocmamo4HO manozo 2 >>O npUu Oocmamo4uHo OOAbWULUX 
HaveHUsx t’, t, bUOANAeMCA YCAOBUE: eCAL | = tpl, meorpA(t, 0,3... te 
BPA, (ty t,,.- OD eae 

A) lim (max ReA) <0. 

t,> co AES A, 
B 3aKkaroueHHe oTMeTHM, 4TO Teopema | JomycKaeT OOpalieHue. 


Onecckuit rHs~poMereopo.iorHecKkHH Hocrynni0 
HHCTHTYT 14 1X 1955 


LMTHPOBAHHAA JIMTEPATYPA 


1M. A. Pytmau, JAH, 101, Ne 2 (1955). 2M. A. Py mau, JAH, 101, Ne6 (1955). 
M.T. Kpeiiu, Yen. marem. way, 3(25), 166 (1948). 4K. I. [Tepeuackn i, Mss. 
y13.-matem. oOm. mpu KasaucKx. yHus., 4. I, 8, cep. 3, 47 (1936). 
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Jlonaxayp AkagemMunu wayx CCCP 
1956. Tom 108, Ni 5 


fl. Fr. CKBOPLLOB 


O CHJIbHOM CXOAMMOCTH CYMM BAJIWJIE-NYCCEHA 
B MPOCTPAHCTBAX OPJIHYUA 


(II pedcmasaeno akademurom B. H. Cmupxosetm 9 II 1956) 


1. Tlycrb cbynkuua M(u) onpeyesena uph OCu<+o0o H yjOBJeTBO 
pxeT YCOBUAM: . 
1) M(0)=0; M(u) Heorpuuatenbua, BbIMyKa M CTporo BospacTae 
npu 0 c<u< +o; Pe | 
2) tim 4“ 0, tim “M4 — 4 &; | 
u->--0 u+ -+00 ; | 
3) cymecTBytoT fjBa Takux uucna a>O, H>0, uto M(2u)<HM (ul 

mpu ula. 
Torya ropopat (?), uro M (u) npuHaqnexut Knaccy Q (M€Q). 
Vszectuo (1), uro Beskaad cbyHKuHa M €Q npeycraBuma B BHze 
M(u)=\9(@)di (0<u< +00), ( 

0 
rae ¢ (6) yoBseTBOpseT ycoBuaM: a) 9(0) =0; 9(é) >O npu O<E< + 00) 
8) (6) He yObiBaeT HW HenNpeppiBHa cnpaBa mph O<C§E< +o 
1) lim 9(&) = + 00, Npuwyem cyulecTByeT IHWb OfHa PyHKUMA 9(€), yqoBsE 
E> oo 


TBOpsIoulad @opMmyvie (1) u ycuoBHaM «), B), y). | 


2. Cuutaa, uro M€Q, oGo3sHauum uepes L” MuHoxKecTBo 2n-nepvoqnue: 


CKUX (byHKuM f(x), HsMepHMpIx Ha [0, 2x], y KoToppix M [| f (x) |] uHTerpa 
pyema. 


Vispecruo (4), uro c BBejenuem B L™ HopMpi no (bopmyuie 


2m 


Ile = sup | f (x) g (x) dx, 


27m 


re p(g) = \W tg (*) [Idx, a N — byukuua, qonomHutTenbHaa Kk M, L™ cra 


0 
HOBHTCA MpocTpaHcTBom TuMa B, HasbiBaeMbIM MpocrpaHcrBom Opwmuya. 


3. Ilycth Sn (f) = Sp (f; x) —4acrHan cymma psaya Pypbe (yHKuHH f (x) 
Bpipaxkenue 


Snom J) Spey toes st See 
om mf) = Aa Sam FF 
HasbipaeTcA CyMMOH Basme-Ilyccena sto cbyHKiuH. 


Hmke paccMaTpaBalorcad TObKO Takve MOCweOBaTebHOCTH CyMM Onn (a 


y KOTOpbIX m—=m(n) eCTb nelOUMCIeHHad dbyHKUMA, yOBeTBOpsIONa: 
yCJIOBHIO m(n) = o(n). 


IlocraBuM saqauy: KaKOMy yCOBMIO HeOOXOAUMO jOmKHA YAOBJIETBOPAT 
pyuxuna MEQ, uro6p qua Kaxgon FEL” 6xino 


Lim | f = ¢y (Py = 0? 
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AHasOrv4uHad 3ajjaua Oblla NocraBleHa wu pemena C. M. JlosuucKkum (°) 
PTHOWWeHHA CyMM @yppe s,(f), H HM ObINIO TomyyeHO HeOOxo,UMOe yeso- 
2 B BHe 


seals ih (lg cae -) 


B TO #XE BPCMHA BbINOJIHEHHE COOTHOLICHHA 
lim || f — 9, (f) lag = 0 
n> co 


e on(f) —cymmet Pefiepa) ana kaxgoh fEL™ we TpeOyeT, Kak H3BeCTHO, 
Kakoro orpaHHyenua dyHKunH M €Q., 

C ypyrof cropousi, KouncranTbt JIeGera cymM Ss, (/) HMeloT TopsOK pocta 
tm, a y CyMM o,(f) OHH orpaHHyeHbl. Tak Kak MOBeqeHHe KOHCTAaHT 
‘era B 3HaUHTebHOH Mepe XapakTepH3yeT CBOHCTBA COOTBETCTBYIOLHX 
MM, TO, Ka3aJIOCb Obl, JJIH CYMM oGp.m(f), Y KOTOpbIX KOHCTaHTHI Jle6era 


1 © 
‘e10T TOpAROK 108 nye pelieHHeM MOCTaBJIeEHHOH 3aauH JOKHO ObITb 


OBUe Oosee cla6oe, vem ycmoBHe (2). Huxke JOKasbIBaeTCH, 4TO 9TO He TaK. 
Teopema. Ecau gynxyua M€Q maxoea, umo daa Kaocdot f €L™ 


lim | f — ¢n,m (lye =O. 


? M (u) Heobxodumo yoOoeremeopsem ycaoeuro (2). 

Tloka3aTeJIbCTBO OlvpaeTca Ha CueytOulHe JICMMBI. 

4. Jiemma 1. B ycaoeuax meopemot cywecmeyem nocmosxnaa A>O, 
gucuyaa om M u m, no He 3aeucaijaA om nN, maKkaa, umo 


Vo l4<A min aon (Genoa ey (3) 
0<o< +o 

eV, (t)— 20po Baaae-ITyccena. 

Sta sIeMMa cOjepxKuTcA B Oosee OOmleM pesymbTate C. M. Jlo3nHu- 

oro ((7), emma 5). 

| JiemMa 2 ((8), crp. 8). Ecau MEQ u 


n ln 


2, | (4) 


u-> 4-00 
0 npu Kanxcdom kh, 1mA< +o: 


JiemMa 3. Jaa awbou dyakyuu M €Q 
max (2) log Sail (aaa 22 yes.) (5) 


4 
Vy ae 
| n la “450 z@(z)>m(n) 


QTa JIeMMa MOx*KeT ObITh WOKa3aHa MO TOM 2%e CXeMe, HO KOTOpOM JoKa- 
HO. aHaslorMunoe Hepasenctso C. M. Jlosuuckum qua spa Jlupuxse 
m, crp. 200). 

5. JloKasaTeJIbCTBO TeOPpeMbI Tak2xKe TpOBeeM MeTOAOM, MpHHafviexKallHM 
_ M. Jlo3uuckomy (*). 

Tlonyctum, (2) HepepHo. Torga BepHo (4), u, No nemMe 2, Aa KaxKgoro A, 
<}< +00, cyllecTByeT MoceqOBaTebHOCTb {Up} (€€ MOXKHO CUHTATb 
JHOTOHHONM), AIA KOTOpOH 


Q (Aup) 
: os ie read eal Urea 8 6 
el a ee . 
= tng (Un) <M (Un) < une (Un); (7) 
Boe H3 HepaBencTs (7) culeqyeT u3 (6), a MpaBoe — us (1) u cBolicTBa (8) 


VHKILHH 9. y 
3ameTuB, TO ycuOBHe TeOpeMbl coBMajlaeT C ycCsOBHeM JemMbI 1 H 4TO 
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nostomy cyujecrsyer moctosHHad A us (3), nomoxKUM B = 32es04 
BO3bMeM i = 2B. 
OnpefesnuM, qastee, uHCIO fC, (2 = 1, 2,...) ycuoBHeM 
Ne M (Cn) =f, 
WM ycth nN, (R= 1, 2,...) O3Ha¥aeT HaMMeHDILMH U3 TeX HOMePOB 4, I 
KOTOpBIX Cy >> Buz, Tak 4TO Cp, > Buz, a Cy,-1< Buy. Cuntaa u, cr 
6O0JIbIUMM YHCJIOM, 4TO © (Sn,-1) > 1, Haliem 
Cnp < 2Bup = Up. 


Tak Kak, BBugy (6), 9(2u,)<29(u,) upH Gonpumx k (k>k), 7 
yuetom (7) u BbImyKaoctrH M nowyunm 

OnE Onn 16 , 
sila} < pm >). 


C ppyrof croponbi, np s06om HaTypasbHom p u3 M €Q enegyer 


penn) — spay (on , 


B uacTHoeTH, pu p= [eal + 1 6yyeT 
; fl Gn 
2 (S M (23) Me M OB) cy 
(et) ae) #G | 
oTKy]a 
Sn 


Cn np 
ze (s)>a(B) > pom 
a TaK Kak m(fz) = 0 (Np), TO 
on on m 
7? (=) >m(np) (k> ko). ! 


Suayut, cormacno (5), (9) u (8), mpu &>>&, = max {k, Ro, Bo} OyneT 


4 Sap Np 

[Vin lan > 750? (7) log —4,— > 44¢ (un), ( 

. nk nk 

2te( = 

a lo wemme |: 

Np +M(S,.,) 3 : 

Vaal <A —z—— < 246 (C,,) < 2AP- Qua) (k= 1, 2,.. 
tp 


Wa (10) u (11) cnenyer 
2Ag (hun) > 4A (ur) (k>k), 


oTKy]\a 
2) SAU 
im 2) 5 9, 
hs co ? (4z) 
4uTO MpoTHBopeynT (6). Teopema yoKasanHa. 
JleHuHrpayckH rocyfapcTBeHHbIi meqarornueckuil HHCTHTYT Tlocrynuio 
um. A. HW. Tepnena 7 II 1956 


I{MTHPOBAHHAA =JIMTEPATYPA 
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Hokuage Akagemuun nayr CCCP 
1956. Tom 108, Ne 5 


MATEMATHKA 


r. Il. CYBOPOB 


O HEMPEPbIBHOCTH OJHOJIMCTHbIX OTOBPA)KEHHK 
MPOH3BOJIBHbIX 3AMKHYTDbIX OBJIACTEM 


(IIpedcmasaexo axademuxom M. A. Jlaspexmoesum 1 IT 1956) 


_B s3amerKe (1) Obiia ccbopmMyMpoBaHa Teopema, KOTOpas JaeT KOmHUe- 
BeHHOe BbIPaxKeHHe MOpAAKa PaBHOCTeNeHHOH HeMpepbIBHOCTH HeKOTOpOrO 
acca OJHOJIMCTHBIX OTOOpaxeHHii. [IpH stom paccmaTpHBaJicA TOMbKO cay- 
iM, KOra OOMaCTH H HX OTOOpaxKeHHA OrpaHHueHbl. 

SyeCb Mbl IIPHBOAUM Oosee OCOmlylo Teopemy, KOTOpaH MosBosAeT Nomy- 
4Tb aHaJIOrHUHbIe PesyJIbTATHI H B TPeX OCTAJIbHbIX CyYaAX, Kora HOO 
poOpaxkaemble OOacTH, JIMO0 HX OTOOpaxeHHA, HOO H Te MH Apyrue Heorpa- 
1UeHBI.. 

Hayne ¢ onpeyevieHHli, Hy2XXHbIX JIS C(POPMYJHPOBKU TeOpeMbl. 

n°l. Ilycts D—npon3soibHat oOfHOCBA3HaH OONaCTb MMOCKOCTH 
=xX-+ ly, cOfepxallad Hayao KoopyuHaT z=O0. Mb ucnomb3yem B 93TOL 
mockoctH cepHueck yt merpuky (RX), Nomyyaemyio mpoeKkTHpoBaHHeM 
mockoctH Ha ciepy PumaHa payuyca R, kKacalollyioca MsOCKOCTH B 
auyayie KOOPAHHaT. OTHOCHTeNbHOe cChepuueckoe paccToAHHe 
(21, 223 D; R) Mexyy ToUKaMH 2Z,, Z OOnacTH D onpeyenneM Tak xe, 
IK H OTHOCHTeJIbHOe paccTomHHe e(Z,, 2; D) B (1) c 3amMeHOH'cOBa «jJIMHAa» 
IOBaMU «CthepHuecKkad WHHa». ITO paccTosHue OyyeT MeTpHuecKuM. Tak xe, 
aK 6B (1), BBOAATCA -«rpaHHyHble TOUKH» D wu onpeyemneTca paccTosHHe 
Ky HHMH. 

n°2. Uepes Jz o603HaYHM MHOxeCTBO BCeX TOYeK H3 D, pacnoulowKeH- 
IX Ha IpAMOH xX =, eCH 9TO MHOMKeCTBO He TycTo. AHamorMyHO onpeje- 
qeTcaA MHOxecTBO /,, y= 7. Ilyctrb D,—npoexuua D na ocb Ox. Toso- 
AT, TO HeKOTOPOe CBOHCTBO HMeeT MECTO TOUTH AMA BCeEX MHO- 


cecTsB /,, eCH JIA mKOOOrO H3MepuMoOro NoyMHoOxwecTBa D, Cc Dy Halyerca 


yIMHOxKecTBo E < D,, mesE = mesD; u Takoe, ur0 mp =€E yKa3aHHoe 
30licTBO HMeeT MecTo juia lz. BemjecTBeHHyio (yHKUHIO f (Pp), onpeseseHHy!o 

D, Ha3piBaloT aOCOAWTHO HenpepbiBHOH BHYTPH Jz, ecuJM, 
aKOB Obl HH Obl 3aMKHyTbIii UpomexytTok [A, B] Cle, dynKuna f (p), 


aCCMaATPHBae€Max Kak (PyHKUHA TOUKH 9TOrO MpOMemkKyTKa, HMeeT MNpOHSBO]- 
B 


e@ 


yio Of /Oy nouru scopy Ha [A, B] u \ 55 ay =} (B’)—jf(A’) aaa Bcex 


A, 

’, B’€[A, B]. Bemectsenuas ctbyukuna f(p) ecth DyHKUMA Kaacca BL 
o6mactu D, ecu 9Ta (byHKUNA oNpefenena B D, aOcosOTHO HelpepbiBHa 
qytpu ly u ly mourH qua Bcex TakHx MHOxecTB u (Of /Ox)?, (df /dy)® 

yMMupyembI B D (?). 
CoorperctBeHHo, oToOpaxenue w=T(z), T(z)=fil%, y) +ife(%, y), 
Th OTOOpakeHHe kKaacca BL B D, ecim o6e yHKuMH fr 4 fe 
macca BL BD (cm (8), crp. 249). Hakonen, wepes C, o603Ha4uaerT- 
a Kmacc oToOpaxkeHuh T=f,+ifg Takux, TO oToOpaxeHnsl 
n(Z) = fin(X, Y) + ifen(*, y) (Tae fin = fi, ecmm | fi l<n, u fin =0, 
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ecuiH | fel >) mpHuaqiexatT Kiaccy BL W yOBeTBOpAIOT HepaBeHCTBy 


a SI grea? Fin 
\\ dx dy <k 
(143) 
rt 


MpH BCeX HaTypavibHbIx 7 ((*), crp. 111). 

n° 3. Teopema. I] pednosomum, “mo odHOCeASHaA Heoepanudenk 
obaacme D codepscum xpye \z|\<6<1l u w=T(z), T(z) = fi (x, y) 
+ if,(x, y), T(0)=0, ecme npouseorbHoe monoroeuuecKoe KAacca Ch OH 
6pascenue o6s2acmu D Ha Heoeparuxennyto obaacme A, Beedem ewe 0603 


4eHUA: Sp = 2R arc team — ciepuueckutl paduyc Kpyea |z|<(6 6 mempuKe ( 
d, (A*) — c@bepureckutl Ouamemp epanuyo: o62acmu A 6 mempuxe (Tr); 


2 - =5 
zi ered? i; q 4 (T, D,r) (8p +1) 
b(Fs De alive sce to = Ox /EXP ——F aay a 


8 


Toeda, eCau 2, U Z,— éeHYMpeHHUue UAU KepaHU4Hole» MOUKU samKnym 
o6aacmu D, mo npu 


OS ole 209 Dy RY PZR are sin(" sin 3) 


2R 
6ydem: 
oT (23) eT (ay)s Aer ye 
4xI (T, Dr) (3p-+ 1) 8p | 
<a SS ea In ——_—aa em | " ( 
[ R arc sin Fes sin SiGe aye } 


n° 4. H3 teopempt cmeqyer: 
1. Ecuu o6e o6nactu D u A orpaHMyeHbl, TO JOKa3bIBaeTCA, YTO MOK! 
B3aTb dy = dp/2°R*. Tlepexoga B (1) u (2) K mpegenam npn Roo 
f—> oo, Mbl NOyyaeM pesyJbTaT, CCPOPMyJIMpOBaHHbIi B (+). : 
2, Ecau o6nacrs D wneorpaHuyena, wo A orpaHuueHa, TO CHO 
dy = 8p /2°8*'. Tlepexoga B (1) w (2) K mpeqenam mpu roo um momar 
R=1/., nowyuuM: | 


V3>. arctg $ | 
0<o(a, rasa Bs +) <are sin (sin menor | 


pLT (21), T (22); Al< B(k, 8) fi. ls 
a sin| sin 2e (4 Zo; D; BT 


T. €, OWeHKYy, Jalollylo MOPpAOK paBHOCTeMeHHOH HelMpepbIBHOCTH TONMOvIOr 
YeCKHX OTOOpaxeHHH Klacca BL, yOBMeTBOPAIONLHX yCJOBUIO 


() Sy eradt fd dy < <f | 


=1 | 


| 
| 
co 


3. Ecam D orpaHuueHa, HO A ne orpaHuuena, To B (1) u (2) MoxHO 
IONOKUTS r =1/, nepeliTH K Mpeyesy upH R->oo. Torga 6yyet 


4nI (T, D, /s) (8 + 1) 


=> j de 
Ko = 12) /exp S [d), ( )? ’ dy = min (aH ’ 0 


1 Ana 0 <p (21, 22} D) poe dy ciipaBeIHBa omeHKa 


Ace > e 8V3 nls 
e[T a). Ta): Z]<C(e, [mf 3s wl 
4. Eco D u A oGe Heorpauuuenn, To B (1) wu (2) MOXKHO B3cTb 
R= 1/. HU r= 1/s, HW MBI NOJYYMM OWeHKY JIA UCKaxKeHHA paccTOAHHit mp 
QAHOJIMCTHEIX OTOOPaxKeHHAX C HeKOTOPO! KOHCTAHTOM D(ks 6), 3aBHCaleH, 
fak 2ke KaK H KOHCTaHTH! A B ('), B u C, TompKo oT & u 8. 
SaMeTHM, HaKOHeL, YTO B Cayyadx 3 Hu 4 43 HaUIMXx OMeHOK He caeqyerT 
aBHOCTeleHHad HeIMPepbIBHOCTb. pacCMaTpHBaeMOro KJlacca OTOOpaxKeHHh, 
Oo d) 3aBMCHT OT ccbepHuecKoro JMaMeTpa rpaHulbl OOnactu A u crpemutcs 
X HyJIO BMeCTe C TOCJeqHHM. OgHako, eCJIM- JONOIHHTeIbHO NoTpeOoBaTh, 
TOObI JIM. Halllero Kulacca Opito di,, (A*) Z21>%, TO WH B Cayyanx 3-H 4 
bl MOyuaeM OWeHKH MOpAyKa paBHOCTeNeHHOH HelIpepbIBHOCTH Hallero 
Kulacca oToOpaxenuii. Tor (pakT, TO B 93THX CJyYadx HyKHO JonosHH- 
TeJIbHOe yCJIOBHe, OTBeYaeT IIpHpose Belle, YTO BHAHO XOTA Obl H3 MpHMepa 
MOCNIeOBaTeJIbHOCTH OTOOpaxKeHHH {nz}, n=1,2,..., eNMHMUHOrTO kKpyra 
|z|<< 1, koropble, oveBHyHO, He Oyayt paBHocrerleHHo HeIpepbIBHB! jlaxKe 


HYTPH Kpyra. 


TomckHit rocymapcTBennaiit YHUBepcuTer Hocwinno 
um. B.'B. KytOpmmesa 31 I 1956 


WHTHMPOBAHHASH JIMTEPATYPA 
1. J. Cy sopos, JAH, 107, Nel (1956); #0. Nicodym, Fund. Math., 21, 


2 


4 441933). o&JIideelo ng Ferrand, J. Math. eee 31, No.2, 103 (1952). 
mo. L.clong-F erran,d, J. Math, pure et appl., 31, Ne 3, 245 (1952). 
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Jlokaagm Axagemun sayr CCCP ul 
1956. Tom 108, Ni 5 


MATEMATHK 


M. K. ®ATE 


JM®EPEHUMAJIbHbDIE YPABHEHHA C YACTO-CMEWIAHHBIMH 
NPOH3BOJHbIMH HW TJIABHbIM YWIEHOM 


(II pedcmaszexo axademuxom B. H. Caupxosoim 6 II 1956) 


JlucbbepeHinasbHBIMH ypaBHeHHAMH C 4YHCTO-CMelIaHHbIMH MPpOH3BOMHbIN 
HW TaBHbIM WICEHOM Ha30BeM ypaBHeHHA Bua 


=] 
Ou a" u | 
fy SY SOLS oe all ae ee 
Ox, .. 0X, fa eae tj-bp Ox; - 4 OX; 

WJIM, KOpoue: 

L(u)= 3) p, (x) Du =F (2), ( 
| |<n 

rye I = (i,..., i2) — MpOM3BONbHOe COUeTAHHe (MOAMHOKECTBO) H3 MHOXKECTE 
(1,...,”); || = &— uncuo semeHToB 9TOro coueTaHHA; D; = 0" /Ox:, .. Om 
Pu... n) (X)= 1; x= (%,,...,%,) H3MeHHETCA B HEKOTOPOH N-MepHOH yelic 


BHTeJIbHOH OOacCTH, B KOTOPOH 3aj[aHbl KOMIJICKCHbIe HH JeHCTBHTeJIbH 
dbyukunu p,(x), f(x). M. A. Pyrman paccmorpe HejaBHo (1) ypaBHeH 
Ooee OOnlero Bula: OHO OTMMYAeTCH OT (1) TeM, UTO YMHOXKeHHeE Ha KOS 
(PULHeHTHI P, 3AMeHEHO MPOMSBOJIbHbIMH JIMHCHHbIMH OFpaHHYeHHbIMH Oflep 
TOpaMH, JeHCTBYIOULMMH B HEKOTOPOM OaHaxXOBOM MpocTpaHcTBe; OH H3y4 
PA] BOMpOcoB, OTHOCHWMMXCH K 3aaue C XapaKkTepHCTH42CKHMH JjaHHbIM 


Hamel nesmbio 6yfeT MepeHeceHe Ha 9TO ypaBHeHHe OCHOBHBIX pesyJbTAaTC 
M METOJOB, H3BeECTHbIX JIA N= 2 (CM., HallpHMep, (7), ctp. 424—435). 
§ 1. XapakrepucTuyeckune Mpeseubube AaHuHble. 
Feopema 1. [yem: 1) P)(x,..;, 8) a@ Pi(x!,..., x1) — Ogee 
C NONAPHKO pasAuuHoIMU KOOPpOUKAMaMU U yHKyuU p,(x) u f(x) Nenpepolen 
6 3aMKHYMOM Napanzenenunede [x?, xt] X--- xX [x®, x1] =[P,, P,] = Il; 2) Ht 
€20 CPAHAX X= X),..., X= X) BAOANL PYHKYUU fF, (X,y.06,Xp)yerey bg (Kyreees Mpg 


Henpepolenole emecme CO CB6OUMU 4UCMO CMeWIAHHdLMU (4.-C.) NPOU3SBOOHOLM 
ecex nopadkog <n—1 u nonapno coenadarwuwue na (n—2)-mepHolx nepi 
cedeHuAx Coomeemcmeywwuux epanei. Toeda cywecmeyem u npumom eduxen 
6CHHAA PYHKUUA U(X), ONPeOeACHHAA U HenpepoleHan @ Il, emecme co ceoUN 
W.-C. MPOUSBOOHbIMU BCeX nNOpAOKOG <n, yOoeaemeopstowan ypaeHeHuto (1) 
Tl, u npuxumanwaa snauenus /, Ha coomeemcmeyiowux epanax *. 

Jini WoKasarebcrBa Gepem napasenenuney Il =[P,, P] c nepemenxc 
BeplimHoK P€ II, uw wuTerpupyem (1) no Il uw pasmmunpm rpanam II, cxox: 


* ; 8 ° s 
37ecb WH BCIOY Jlaslee noX HelpepbIBHOCTbIO KaKOH-1H00 MpOH3SBOJHOH OT KaKOH-JIK 
PYHKLHH Ha MHOMKeCTBE A, KOTOpOe He ABJIAeCTCA OTKPbITbIM, HO CCTb 8aMbIKaHHe O OTKp 


TOrO MHOxKecTBa O HAH NeKUT Mexyy O wu O, mnonumaetca clefylollee: 9Ta MpoOusBO 


Haw CylectByer HM HempepbiBHa B O H MoxeT GbITh NOoMpesedeHa Jo dyHKuAH, HeNt 
pbIBHOH B A. 
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tuMcsi BP; NoulyyaeM CHCTeMy HHTerpaJIbHBIX ypaBHeHnHii BOJIbTep POBCKOrO 
Juma 2-ro Poa OTHOCHTebHO D)u; pewlaeM ee MeTOJOM MoceOBaTeJbHBIX 
|pHOnmxKenni, MpHHAB 3a HyJleBOe MpHOJIWxKeHHe TakOe pellleHHe Uy (x) 
pocTeHiliero ypaBHeHHa paccMaTpHBaemoro THNAa 5 


Lol) =o ae (2) 


yoTopoe uMeeT 3afaHHble 3HayeHuaA f; Ha rpayax II; uy(x) nomyuaerca 
}} ABHOH *hopMe HHTerpuHpoBaHueM (2) No Tomy xe Mapasnenenunexy IL. 

|) § 2. OQKBUBaNeHTHBIe BUA HAaYaTDHHX aHHBX. Iyer Q 
y¢Tb (n—1)-mepHad MoBepXHOCTb B f-MepHOM €BKJIMOBOM mpocTpaHcTRe 
2. Pemenne saqgauun Koum yas ypaBHenHs (1) C HavambHbIMM JaHAbIMH 
fia Q (cm. § 3) ecrecTBeHHO BbIpaxkaeTcH Yepes WenOuKY 4.-C. MIPpOH3BOAHBIX 


if = Ou Ou e 
Uln= 90 (Xx pest = 0, (X),... = = i aa 
lo %, ( )s Oxy 2, ( ); ) Oxe,..0 ; (x), SSN 1, (3) 


japu s =n—1. Chopmysupyem caegyioulyio u3BecTHylo TeOpemy: 
Teopema 2. /Tycmpo: 1) gynkyua w(x) =(x1,...,Xn) sa0daHa @ He- 
‘Komopoti o6bzacmu GCE”, umeem e nett HenpepoleHole NpouseodHole ecex 
nopa0K0g <s (<n—1); 2) Q—cessnaa Komnonenma muoocecmea moueK, 
Inpunadsentaux G u ydoeremeopsioluUux ypaeHeHuto w(x) = 0; 3) 6 Kancdoli 
mouxke x€Q xomsa 6ol OOHA U3 “ACMHDIX NPOUSBOOHDIX Ow/Ox; He paeHa HY AI. 
Toeda @ Kast0ot mouKe noeepxHocmu Q cywecmeyiom KacamenbHaA NAOCKOCMb 
mn HOPMAN, U eCAU U(x) =U(xX,...,Xn) CCM’ NeKOMOpaA GyHKYUA, 3a0QaH- 
)HaA 6 OKpecmnocmu Q -u umeluan 6 Heli Nenpepolenvie npouseoOHLle @ecex 
\nops0K0oe <(s*, mo yenowka npouseodHlx om u no Hopmaau K Q ecex 
| nopAdKoe <s onpedeasem @ece Opyeue npouseodnole nopsOKa < s. 
Ho u uenouka (3) HHOra OpesemaeT OCTAaJbHbIe MpOH3BOHBIe. 
_ Teopema 3. Ilycme nosepxxocme Q ydoeaemeopaem ycaoeuam meope- 
i mol 2 6 yCuAeHHOU Gopme: 6 Kax#COOll mouKe ece NpoUus6oONDIe 1-20 nopxAOKA He 
f paeHtt HyAto. Toeda yenouka (3) onpedeasem Ha Q ece Apyeue npouseodHole 
om u nopsdKa <s. 

§ 3. Sagaua Kown. V3 Teopem o HeaBHbIX (yHKUHAX cCJIeqyeT, 4TO 
HOBePpXHOCTb, YOBJIETBOPAIOllad YCJIOBHAM TeEOPeMb! 3, B OKPeCTHOCTH KaKON 
cBoeH TOUKH MOxXeT ObITb BbIPAKeHa 3aBHCHMOCTHIO 


Xj = Oj (Ky, - Kina, Kita, «+ * , Xn) (4) 


| mio60H KOOPMHAaTHI OT OCTAJIbHbIX, IPHYeM @; HMeeCT HEMpepbIBHbIe MpoHns- 
BOJHbIE BCeX NopsAyKoB <s. BBuyy eToro TakHe MOBepXHOCTH Ha30BeM IO- 
pepxHoctsmu Tuna (LM, s) **. Orciofa xe BbITeKaeT JIA KAKO TOUKH Po, 
jyocraTouHoO 6mM3KoH K Q, cymlecTBOBaHve KpHBOJIMHeEHHOH nMpamuypl Vp, c 
pepmmHol Py, GoKoBbIMH peOpamu P,Pi, KOHUbI KOTOpbIX P; NpHHaqeKatT 
Q, u sexamum Ha Q xkpmuBouMHelHbIM ocHOBaHHeM Qp,, KOTOpoe MOET 
ObITb 3allHCaHO KaxKJbIM ypaBHeHHem (4). 
Teopema 4. ITycme: 1) dynxyuu p,(x), f(x) HenpepoleHol 6 NeKomopou 
nupamude Vp, =V», ocHoganue Komopoti Qp, = Qo ecmo nosepxnocme muna 


* JIu6o 9TH yCOBHA OTHOCHTebHO uw BBINOsHeHD! BA =O + Q, rae O — orKppitoe 
MHOxecTBO H Q CO (cm. cHocKy Ha cTp. 780). 

** T. e@. «0KayibHO MOHOTOHHbIMH C S-H CTeIMeHbIO THaqKOCTH», MO aHaJIOrHH C TWI0- 
CKHMH Pla.KAMH KPHBbIMH, KOTODbIe ABJIAIOTCA TpadHKAMH MOHOTOHHEIX bynxunt y= f (x) omHOrO 
MepeMeHHOrO; OfHAKO 3aMeTHM, UTO H3 NOKaJIbHOH MOHOTOHHOCTH TaKOH KpHBOM Cilemyer ee 
MOHOTOHHOCTh B IeJIOM H, CJI@OBATeNbHO, OHOSHAYHOCTh yHKuHH y= f (x) B eso, 
Tora KaK JIOKa/IbHO-MOHOTOHHAA MOBePXHOCTb MOXKET 3aKPY4HBATbCA BHHTOOOpA3sHO H He 
BbIPaKATbCA B WesOM OMHO3HAYHOM 3aBHCHMOCTbIO ONHOH KOOPAMHATHI OT OCTAJIbHBIX. 
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(LM,n—1); 2) na Qy sadaHe Havanonole yCnoéeuA (3):¢ s = —l,. pus 
ynKyUuU ©, CuumatomcA sadaHHblMU, Hanpumep, 6 NepeMeHHOLX, X,,~-+ 5X, 
u UMcIOWIUMU HeEnpepoleHole NpouseodHole nopadKa <n— | = hive = O01 
_..,n—1. Toeda™cywecmeyem u npumom eduncmeenHan dbyHkyun u(PR)s 
= u(x), onpedenenHan u nenpepolenad 6 Vo emecme CO CeoumU 4.-C. Npou 
eodnbimu nopadKa <n, yOoenemeoparowan ypaenenuto (1) 6 Vy u ycaoéeu 
(3) HO og. ; 

Tloka3aTeIbCTBO aHaylOrHuHO OKasaTesbcTBy Teopembl | C 3aMeHOM Napa 
nenenuneqa [Py, P] wa nupamugy Vp c nepemenuol BepiiMHoli PC Vou 

B cueqywoujux mMaparpadax Oyyer MoKasaHo, ITO 9TO pellieHHe MOx 
6ObITb TlosyyeHO 10 MeTo,y PuMana. ee 

§ 4. ConpaxenHaa cucTeMa omepaTOpoB AJA onep 
TO pa wl. :0¥ 

Teopema 5. ITycmo dyxxyuu u(x) u v(x) umerm @ o6aacmu G co ES 
d.-C. npouseodnele ecex nopsdKoeg <n, a Koagrpuyuenmel py; (x) — ecex n 


ps0K0e <|I|. Tozda @ G umeem mecmo dopmyaa 
nh 


ob (u)= Di (—1)" Dy Dr {Lr ofa}, ( 
m=0 \2|=m ae 
20e * 
2 ats a "io 
L7 (0) = (1) Dj {P, (2) 9}, € 
For 
a I o603Ha4uaem couemanue (1,...,n) \I, Oonoanumearonoe K I. 

Takum o6pas3om, /, Kak wHAeKC ONepaTopa L7, yka3bIBaeT. HOMepa BCe 
TeX TI€PeMeHHBIX, AuPpdpepeHUMpOBaHHve MO KOTOPbIM BXOJUT B.9TOT ONepaTOop 
Cymmupopanue B (6)—no Bcem coueTaHHaM J, coyxepxKanumM J: Jia BbIBOy 
3THX (pOpMys paccMaTpuBaeTCA CHayasa cyyaH oMepaTopa C OAHHM UJeHO 
HallpuMep, onepatopa (2) HW OHH BBIBOAATCA MO WHAYKUMH OTHOCHTeJIbHO 
43 POpMyvIbI AudpepenuupoBanuA MpousBegenua O” (uv) /OxX,...OXn. OOmta 
dopmya (5) Nomyyaetca CyMMHpOBaHveM qopmys 92Toro mpocreiuer 
Bua. 

Tlonyuaem cosoxynHocTh 2” onepatopos Ly —conpa2xKeHHy10 cucTemy one 

= * : 
paTopoB Aid onepatopa L. B uacruoctu, La,...,n) (korga J wycroe) ecr 


o o = 
OObINHBIM conpsxKeHHbIM K L onepatop; Lyo(v) (korga J/=(l1,...,n), l= 
mycTo) pape (—1)"v. : 
0 ; 

§ 5. ®yuKxuua Pumana. Ilycts Pe(Gi; Jy OG X04 SES 5 
(Gp -- 5G, Xo14s «+5 %,) — Hapa Fewek E™, y xoroppix HeKOTOpble KOOp+ 
MHaTHI C HOMepaMH, OOpasylolujuMH coueTaHve S, NomapHo paBHbI (Ass 
mpocTotp! 3a S B3sto coueranve (1,...,5S), HO S MoxeT ObITb MyCTHIM), & 


OCTaJIbHbI€ KOOPAMHATbI, HOMepa KOTOPBIX COCTaBJIAIOT CoueTaHHe S, nonapHa 
pasiMuHbl. Takyio apy Ha30BeM TpaBHsbHOf (OTHOCHTeMbHO ypaBHeHHst 


(1)), ecm KoacbbunnenTpr P,(Q1,+- +5 Qs, Xsta,--«, Xn) Aaa JD S umMewraa 
(n— s)-MepHOM Mlapasuienenuneye [P), Py] HempepbIBHbIe 4¥.-c. IpOHSBOAHEIe TIC) 
Xstiy+++,%n BCX Nopaqkowp <|J|—|S|. Ouesuquo, ecan Py, P; —mpa- 


BUJIbHan Mapa Po, Py E|Po, Pi], To u Po, P; —Mpapunbuaa napa. DynK- 
quel Pumana mpaBubHolk mappl ToueK Py, P yA ypaBnenua (1) Ha30Bem 
byukunto 0(Po, P), KoTopast Kak (pyHkuNA oT P yAOBMeTBOpAeT caeyIouLuM 


ycnopusam: 1) 0(P), Po) =1; 2) wa Kamo rpanu {x; =a), -.~, %; = ae) 
0 a o 

Xi, =Xi, Up i. €/} napannenenuneya [Py, P], mpumpikatouleli kK Py nu co- 

OTBETCTBYIOWeH HekoTOpoMy couetanuio J =(1,...,8, i,,...,im)DS,s+ 


+ mM<n, PyHKUMA UV HMeeT HeNpepbiBHble Y.-C. MpPOMSBOHBIe M0 BCeM x; ¢ 
i€/ nopayka <n2—s—m wu ygoBanetBopset ypaBneuuto Lz (v) = 0. 


| 
Teop ema 6. Pynxyua Pumana cywecmeyem u eduncmeenHa Oana Kaicdoti 
NpasuAbHoli napol moueK. ; | 
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JevicTButeJIbHO, e€ =MOXKHO ONpesenAtb TocmeqoBaTeNbHO Ha rpaHax 
Mapainenenuneja [Po, P] sce Oombiei pasmepnocTu, peulad Karki pas 
WMsajauy Tuma sagqaun § 1, Tak kak Bce ypaBHenua Lr(v) =0 CyTb ypaBHe- 
Mauna Bua (1). : 

§ 6. DopmMyna Pumauna. 

Teopema 7. B ycaoguax u o6o3sHavenuax meopemo. 4 nycmo Py, P ecme 
WNpasurctaa napa mouwex Oan Kaocdoti mowku P(x,...,%n)€Q). Toeda 
peulenue u(Po) sadawu Kowu moocem 6vimb eoipacceno uepes sHauenua na 
}Q xexomopeix * 4.-c. npoussodnex Du no dopmyae 


w(P,) =(—1"" Y(— Hy" DB Dy". 


m=1 {7 [=m k=1 


\ Diy {Lp [0 (Pos P)-u (PY} dey 
(rn) 
(7) 


u" 
20e Q(/,) ecmb ma epaxe ocnoeanua Q, nupamudot Vy, Ha Komopoti usme- 
a r ” 
HAsiomcn nepemenhole C Homepamu E1, U saKpenreHbl ocmaaoHole; dx, ecmb 
k 


npouseedenue Ouddepenyuanoe dx; c i€ Ip, u ecau I =(ix,...,in,...,4m), 
Mr = (ins5,...,in)s (x= intl, b=) Vi. 

Sta djopmysia nomyyaetca uMHTerpupoBaHHem (5) mo. Mupamuge Vy; Bos- 
HMKalollve MpH HHTerpalWH BbIpaxkeHHA, OTHOCAMHecA K MVIOCKHM rpaHAM 
V,, ucuesaioT B cHly 2-ro ycnoBua B onpeqeneHuH dyHKuuH Pumana, a 
3HayeHHe u(P)) NosBuseTcH B cHy l-ro ycnoBua.- Popmysa (7) He CHM- 
| MCTPpHUHAa OTHOCHTeJIbHO MepeMeHHbIX; HaNpHMep, ee BHEMHTerpa/bHbI WIeH 
papeH v(P,, Pn)u(Pn), THe Px—Ta xe, ¥TO UBS 3, IlepecraBiaa Nepemen- 
‘HbIC TPOW3BOJIbHbIM OOPasoM, MO2KHO NoOJyyHTb (opMysy Pumana B CuMMeT- 
PHUHOM Buse (B TeX Ke ycCJIOBHAX TeOpeMbl 7): 


n 


o pep eon? yey \: ‘\ Dd 1, (0 (Por P), u (PY dx, (8) 


Tye J. ecTb coueranve J = (t,,...,%m) Oe3 KaKOFO-MO0 eFO SJIEMeHTA ig; 
©, [v, wu] ecTb QuddepenuuatbHblli onepaTop, CBxA3aHHbIH c coueTanHem T: 


®; [v, u] = ey Yur, r(v)-Dmu; . (9) 
Met 


Wy, 7 (Vv) ecTb JudbcbepeHtHasbHoe BbIpaKeHHe, cofep2Kamlee ynkuuio Pumana 
W onpeyesinemoe Ja mo6ol napbl coueranuit M CT caegyiollumM oOpa3om: 


ss Oe a K|\7 : 
Er e)= (He A!) CEL KDDixm Lixa@)}s (10) 


K=M 
3yecb & pacmpocrpanena Ha Bce coyveTanua, mexatue B T vu cogepxautue M. 


nl n 
Buennterpasibublit use (8) paBeH — >di0 (Py ePnetiaa) 
. i=1 


[loctynusi0 


YepHosuuku rocyfapcTBeHHbiit 4 II 1956 


yHHBepcHTer 
IMTHPOBAHHAA JIMATEPATYPA 
1M. A. Py tmau, JAH, 101, Ne 6 (1955). * B. HW. CMupuos, Kype spice Ma- 


trematuku, 4, 1951. 


* He pcex, HO H He TOJIbKO TeX, KOTOPbIe BXOAAT B ycsoBUs (3). 
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-Jlonaagn AkageMuu Hayk CcCccP 
: 1956. Tom 108, Ne 5 


B. A. YEUUK 


OB OJIHOM KJIACCE CHCTEM OBbIKHOBEHHbIX 
JMOOEPEHLMAJIbHbIX YPABHEHHH C CHHIYJIAPHOCTbIO 


(Il pedcmasaeno axademukom II. C. Anekcandposm 9 II 1956) 


1. B nacrosmlet craTbe uccleqyeTca cucTeMa MpPepeHWHaJIbHbIX ypaB-| 
HeHHH Bua / 


VT a ee eee (1) 

Cc HavaJIbHbIMu YCJIOBH AMU | 
limy,(x)=0 (k=1,...,n). (2) 

x >0 / 


IIpappie vactu (1) mpeqnonaraoTcH HelpepbIBHbIMH MO COBOKYMHOCTH} 
nepeMeHHbIX mpH x >0O. IlpH x=0O oHnM MoryT ObITh HeOrpaHHYeHHbIMH.| 
Takue CHCTeMbI Ha30BeM CHHIYJIAPHbIMH. 

Tina cnyyad Mpapbix yacteht f, (x, y,,..-,Y,), HeNPepbIBHBIX Mp BCeX x,| 
3ayaua (1), (2) xopouwio u3yuena. 

Cnyyal CHHTYJIApHOM CHCTeMbI, TpaBble YaCTH KOTOPOH OrpaHHyeHbl MO! 
aOcouNOTHOH BeMYHHeE CyMMHpyemMoH qyHKuUHeH, uccieqoBaH Kapateoyopu 
(*) (cm. Takxe Boxurelty (7) wu Cancone (°)). {ma ogHoro HoBoro Ksacca| 
cucTem (1) C CHHryJIApHOCTbIO Apyroro XapakTepa TeopeMpbI cyetrsos aan 
HM @MHCTBeHHOCTH AOKa3aHb!I P. B. TlerponapaoscKkol (*). 

Mb usy4yaeM CHCTeMy CHHryJApHBIX udpepenunabHbIX ypaBHeHHii, 
fpaBaH YacCTb KOTOPbIX He OrpaHHyeHa CyMMHpyemon cbyHKHel. 


Beosy B JabHeliiuem Mpeqnomaraetcs, uTO yHKuMu f Aa, UR y,)>| 
ha: n (X, Y,,---5Y,) (R=1,...,) HeNpepbIBHbI 10 COBOKYMHOCTH apryMeHTOB 
B OOacTu 

Ds 09S, PS ae cen 


2. PaccmoTpHM mpexye Bcero yCJIOBHA, IPH KOTOpBIX cHcTema (1) HMeeT 
pelleHHe, yAOBJeTBOpAOMlee HayaJIbHOMY YCJIOBUIO (2). 
Teopema 1. /lycme @ o6aacmu D éoinoansaiomca Hepasencmea: 


by f, Gite ey): Ypaye: YS 9 (4) (RET. tj 

PAR aios yy % Yes U,)<SY(x) (R=1,...,1), ede v(x) —Henpepoienaa 
cymmupyeman dyxKyua, | —nekomopoe uucao, O<1 <n; 

3) bot (4 Ope Ft we) >, (ie £4.17), . sa )peeeoe d, (x)— noaoou- 


MeAbHole HeCyMMUpYemble GbynNKyuU. 


Toeda cucmema (1) umeem no Kpatineii mepe o0HO pewenue, yOoeaem- 
eopsAroujee HYACBOMY HALANHOMY YCaAoBUIO (2). 


lin oKasaTetbcTBa 9TOH TeOpeMbl paccmMaTpHBaeTCA cucTeMa fn HHTe- 
PpaJIbHbIX ypaBHeHHl 
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x t 
1, (x) =Sexp[ lots. 4, Uy) a5} (t, y, tp, 095 Groep Y,) dt 
0 x 
(Rk ag YN , b); Py (3) 
b 
y, (x) = C, exp [—\9, (S, Y, ,Y,,)ds|— 
b t ; 
\exp [| (s. y..---.4,) ds Jit Bi cerediainay Ue eet Saat 
(Bese bodes Lyne oi} (4) 
Snecb C, — tapamerppi u 
DAS Yas oY) 
Rut Navn Mab tp es V5 = Nhe Or Vata> 3 In) 
a0) hy Snags: <, aren anna aE ener (ot eee LS 9.5, 
Fr yy, O Sars Ina O Dagar =< In) Linco 


B mpocTpaHcTBe HempepbiBHbIX BeKTOp-(pyHKUMH KOHCTpyHpyeTcA KOM- 
MaKTHO€ MHOMKECTBO, KOTOPOe TMpeodpa3syeTcA B CBOIO YaCTb ONepaTopom, 
ompeeJeHHbIM [IpaBbIMH 4YaCTAMH cHCcTeMbI (3), (4). DTOT onepaTop OKa3bI- 
BaeTCA HelpepbiIBHbIM. B cusy Teopemp Iayyepa cuctema (3), (4) HMeeT pe- 
ieHHe. SaTem or pir YTO BCAKOe pelieHHe cucTembl (3), (4) ABJAeTCH 
pemeHHem 3ayaun (1), (2) 

3. BplOupaa o6mactTb D cneunaabubim 06pa30M B 3aBHCHMOCTH OT pacemat- 
PHBaeMOrO yPpaBHEHHA, MOXKHO MOJYUNTb Oomee TOHKHe MPH3HakH CyLLeCTBO- 
BaHHA pelleHHaA. 

Tak, Jia ypaBHenua Becceaa c mpaBoli yacTbio 


x8y” + xy’ + (x® +n?) y =f (x, y) 


CyllecTByeT pellleHHe, yOBeTBOpAIOMee HayabHOMY YCJOBHIO y{0) = y’ = 
= 0, ecom f(x, y) aah a Mi 
sup f(% ¥) <oo (e€>0,n+2>1). 


|y|<a 
Oomx<b 


are 


4. Oka3pipaeTca, YTO YyCAOBHA TeopeMbl | OXBaTbIBAaIOT LIMPOKHe KJIaCCcbl 
CHCTeEM C He@J|MHCTBCHHbIM pellieHHeM. 

Teopema 2. ITycmb 6oinoaneH yeaoeua meopembi | ul<n. Toeda 
pewenue 3sadauu (1), (2) needuncmeenHo. Mxooxecmeo pewenuud npu amom 
sasucum om n—I napamempoe. 

Jina cnyyaa 1 =n 3aqaua (1), (2) TakxKe MOoxeT HMeTb OeCKOHEYHOe 
YHCIO pelleHHH. OHaKO [pH eCTeECTBEHHOM JOMOJIHHTEJIbHOM orpaHHyeHHu 
MOKeT ObITh WOKA3aHAa CJIefyroulad TeopeMa eJMHCTBCHHOCTH. 

Teopema 3. ITycme eoinoaneHet ycaoeun meopemot 1 ul=n. Ilycme 
6 o6aacmu D cytwecmeytom npouseodxele Fiver (anal, .. ©, ft), mOmopele ri pt 


ix-k yoOoeremeopsiom Hepasencmeam 
[ Fre, 9; % Yar Yd? (*)- 


Toeda cucmema ypaexenuti (1) umeem eduHcmeenHoe pelueHue, yOoerem- 

BOPUOUCE HY NCCLIM HAYAAbHOIM YCAOCBUAM (2). 
Tloka3aTesbCTBO 3TOH TeOPeMbl MpPOBOANTCA TpH NOMOWH MeTOJa U3 (°). 
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5. CcbopmyImpoBaHHble BbIle pe3yJIbTaTbl B Clydae OAHOTO ypaBHeHHA 
| y' =F (%, 9) (5), 


: | 
IIpHBOAAT K CHefyIoueMy YTBep%KAeHHIO. 
Teopema 4. Ilycme cywecmeyem makaan xnenpepoieno Oudpepenyu- 
pyeman gynxyua (x) (p(0)=0), mo f(x, p(x)) cymmupyema. Tozda, , 
ecau f',(X, y) oepanuuena ceepxy cyMmupyemou dynkyuel, mo ypaeHenue } 
(5) umeem eOuxcmeenHoe pewenue, yOoeremsopsrowjee HYyNeGomMy HALAAbHOMY 
YCAOBUND. ’ ; 

Ecau f',(X, y) Oepanuuena CHUusYy NOAONCUMeAbHOU HeECYMMUpYeMOU (PyHK- 
yuetl, mo ypaenenue (5) umeem KONMUHYYM pewlenut. 

Ec XOTa Obl OHO H3 yCMOBHH TeopeMbl 4 He BbITIOJIHeHO, TO MOXKHO 
yka3aTb yYpaBHeHHA, He HMelIOUMe pellleHH, YAOBJICTBOPAIOMIMX HY JICBOMY | 
HavasIbHOMy ycuiopu1o. Teopemy 4 MOxHO JONOJIHHTb CJIeQYIOULMMH YCJO- | 
BHAMH OTCYTCTBHA pelleHHsA. 

Teopema 5. J/Iycmo na [0, ¢] (O<ce<b) cywecmeyem makaan Henpe- | 


poleHo Oudbdepenyupyeman ddynkyun ¢ (x), “mo 
1) fy(x, y) >O mp y>¢(x); | 
2) T(x, ee | 


3) (0) = 0; 


4) VF (x, e@)dx= +0. 


0 

Toeda ypaenenue (5) ne umeem pewleHuA, yOoBAemeopsOUe2d HALAABHOMY 
ycaoeuro y(0) =0. 7 

6. B cayuae HelpepbIBHBIX TpaBbIX YaCTeH HelpepbIBHAaH 3aBHCHMOCTb 
OT HauaJIbHbIX JaHHbIX, Kak HM3BeCTHO (CM., HallpuMep, (°)), culeqyeT yxKe 43 
OMHOrO (akTa CYyUIeCTBOBAaHHA HW eQMHCTBEHHOCTH pemleHHa. B oOuleM CuJy- 
yae 9TO He Tak. 

Heygasuo A. JJ. Mpmuxucom u Y. K. Tpundenbyom (*) Obi mocrpoeH 
mpuMep AudpepenivalbHOrO ypaBHeHHA, JIA. KOTOpOrO HellpepbIBHaA 3aBH- 
CHMOCTb OT Ha¥aJIbHbIX JaHHbIX yxXe He HMeCT MeCTa, XOTA pelueHHe Cyule- 
CTByeT H €]MHCTBEHHO. 

Jia paccMaTpuBaemoro B CTaTbe Kwlacca CHCTeM NlOKa3aHO, TO Herlpe- 
PbIBHaA 3aBHCHMOCTb OT HauvaJIbHbIX JaHHbIX BbINOJHACTCA JIMIIb B HeKOTO- 
poH ClelWaJIbHbIM OO6pa30M BbIOpaHHOl OGmacTH. 

Teopema 6. J/ycmb 6oinoanenet ycaoeusa meopemol 3 Uu 


Ye Uy Or App .67 i ee, eS 

pewenue cucmemot (1), npoxodatwee uepe3 mouky x = Xo» Yn=Yn. 9 (R=), --. 1)- 

Toeda gynxyuu y, = y, (x, Xo Yio» «++ Yn.) NenpepoieHer no coso- 
KynHocmu Apeymenmoe 6 obsacmu O<xX,<x<d0, |y, ,| <a x, =9, 
Go ea Ty es.) nt): 

Astop OmarojapuT npod. M. A. KpacnocempeKoro 3a WeHHbIe COBeTHI. 

Boponexckult Tloctynnuio 
300BeTepHHapHbIi HHCTHTYT 7 II 1956 


UMTHPOBAHHAS JIMATEPATYPA 


*K.Carathéodory, Vorlesungen iiber reelle Funktionen, Leipzig u. Berlin, 1918. 
7M. ® Boxmreunu, Yu. 3an. MY, B. 15, matemaruxa, 3 (19389). % J>x. Cancoue, 
OObIKHOBeHHbIe uphepenyHaIbuble ypaBuenus, 2, WI, M., 1954. 4 P. B. ler p.omaB- 
uoBpckas, Matem. cOopn., 86(78), Ne 1 (1955). © M. A. KpacuHoceubeknu hi, 
C.T. Kpetu, MAH, 102, Ne 2 (1955). 8 WU. T. Werposexu ii, Jlexuan no teopuu 
OOBIKHOBEHHBIX An pepenMatbublx ypaBueHuit, Wan. 4-e, 1952. 7 A. J. Mumxue, 
Y. K. Ppuudenbaz, Yen. Marem. nayx, 9 B. 3 (61) (1954). 
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Jlokaagn Akagemuu nayrk CCCP 
1956. Tom 108, Ni 5 


PHHPOMEXAHHKA 


B. HW. CKOBEJIKHH 


NPHHUMM HAMMEHbBIWIETO NOTEHLMAJIA TOKA 


(IIpedcmasreno akademuxom A. A. Jo podnuyenem 10 II 1956) 


B nHactTosmet cTaTbe (bopMysIMpyeTca WH OOOCHOBbIBaeTCH BapHalHOHHbIti 
HHUMM, KOTOPbIN JJa€T BO3MO%KHOCTb pelllaTb pasJIHMUHble KpaeBble 3aauH 
3OJ,MHAMHKH HOBbIMH, B YaCTHOCTH IIPAMbIMH, MCTOJaMH. ) 

Tlyctb ), }—napamerpbl, onpeyeimiouive HeKOTOpylO AMHHIO TOKa B ycTa- 
BHBINEMCA JBMKCHHM HeabuHoro rasa. Ha sto aMHHH Y uO COxpaHsIOT 
ICTOAHHbIe 3HayeHHsA. Tlopepxnocta  =const wu %=const o6pa3ywr mo- 
PXHOCTH ToKa. BplOepem v, 9 Tak, UTOObI BHINOJHAMMCb COOTHOIMeHHA 


_ Dy, 9) _ Diy, 9) _ Dy, 4) 
Ve= Dos “= Dea? “= Dey) 


e Vx, Vy, Vz — KOMMOHEHTHI BEKTOpa CKOpocTH V Ha OCH KOOPAMHAT x, Y, Z; 
—f1JlOTHOCTh rasa. Ecau 9==2,' TO PVy=Od/dy, pVy = —Ov/Ox, 
’,=0. B 9ToM cyuae ) ABMIAeTCA (YHKUMeH TOKa B MVJIOCKOM JBHXKeHHH. 
apy dyHKuHH (), 3) MOXKHO paCCMaTpHBaTb Kak OOOOMIeEHHbIe yHKUHH 
Ka B TPpe€XMepHOM ABH xKeHHH. IIpouspeyennve (Y, — b.)(9,— 9) onpegzenner 
ITOK fa3a B OOMACTH, OrpaHHYeHHOH ToBepxHocTamu , = const, %,= const 
19, = const, $,=const. Hs (1) cnegqyer, uro ypaBHeHHe Hepa3pbIBHOCTH 
iveV = 0 BbIMONHAeTCA TORKMECTBEHHO TIpH WOObIX Y, 9. [lyctb o — noBepx- 
OCTb, OfpaHH4MBalollad HeKOTOpHI OObem Noa Q, BHyTpH KOTOporo JBH- 
‘eHve ra3a He HMeeT CHJIbHBIX HW CaObIx pasppiBos. IlycTb Ha NOBepXHOCTH 
ZajlaHbl pacripeyeseHue MoToKa BelulecTBa. (paciipefenenue Y, 9) Hu pacmpe- 
aleHHe MOHOM MeXaHHyeckOoH sHeprHH G(Y, 9), OTHECeHHOM K eMHULe 
accbl rasa. Toryja ypaBHeHHe COxXpaHeHHA MeXaHM4eCcKOH SHeprHH (ypaBHe- 
ve Bepuy JH) mpuMer BHI: 


v2 dP 
= +\F=6,%), (2) 
ne P — jJaBleHve raza, H WHHTErPHpOBaHve MPOMCXOAUT BAONb JIMHHH TOKAa 
HyTpH Q. 

Jlanee, BbIMOJHAeTCA 3aKOH COXpaHeHHA 9HEprHH (MepBoe Hataslo TepMo- 
MHaMHKH) 


dQ=dU +Pd(+), (3) 


ye Q —vrenso, U —BHYTpeHHAA 9HeEprHsA, OTHeECeHHbI€ K e/MHHWE MacCcbl 
a3a HM BbIpaxKeHHble B MeXaHH¥eCKHX eMHUM aX. 

Ec BapbupopaTb , 3 BuHytpH 42 mpH COxXpaHeHHH HX 3HaYeHHH Ha 
OBCPXHOCTH ¢, TO JIA [BHKeHUH rasa BHyTpH Q wMeeT MeCTO CJIe,yIONMH 
apWallMOHHbIM MpHHUHM: 

[pu BpmosHenuu yenosul (1) — (3) uaTerpan J = \ (P + pV?) dm, paBubiit 

Q 
a6oTe MOJIHOrO NOTOKa HMIyvJIbca HallpaBseHHOrO JBH2KeHHA MOJeKyJI Pasa (T10- 
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TeHUHad TOoKa), JIA Je@HCTBUTebHOrO yCTaHOBHBINerocd JBUXKeHHA H]leaJIbHO 
ra3a lIpHHHMaeT CTalWOHapHoe 3HAaYeHHe. 
D (9, 3)? (5 (Y, 3). 


Bpeygem reomeTpHuecky!0 XapaKTepHCTHKy MOTOKAa 6=( yeas Dia 


+ Gen sy = eV? OrpaHHuHMca Culy4aeM, KOra B pesyJIbTaT2 pellieHH 
ypaBHeHusa (3) nomyyaem P= P(p, Y, 9), T. e, OapoTponubiM AIA AaHHo 
yacTHUbl rasa ABaxKenvem. Tlogcrasnan P= P(p, ¥, 9) B (2) u pa3peltia 
(2) OTHOCHTeNbHO p, Haliqem p=p(9, 9, 4). Ypapuenua OctporpaycKoro 
COOTBeTCTBYIOIue ypaBHeHHo 6/ = 0, NpHMyT Buy 


FEF + 8 BU) By (Kan) — de (Kan) =O | 


8 Pe a) 


e2 Od “Op. oo Ox Ope oy 0g2 Oz Lo 
oP 0 \ Oe fr _ OV, a: _ Oe _ = 
re K =(3-——5) 56 +3 Diy gr >= gy? Ce is P2 = Oi 


Jluddepenuupys ypaBHenue (2) no 0 npw Y =const, = const, nowy 
oP Gin dah es ae | 

4HM (3-4) = aa orkyza K = 5 3p 
Jludepenuupys 2 pasa ypaBHeHue (2) cHayana no Y mpu 9 = const 


§ =const, a 3aTem no $ npu ®=const u  =const, nomyyuM 
| 


ag _ _. @ a ar \ ee aP de | 
a Teoh Pag ac at eee ! 
eG ae nt ake esl (« 
Poe = 7 oF op 1 PSs | ° dp Oo” 


pipet @ ap @ Ap 
Tlogcrapaaa B (4) K= Jp 2 BMECTO => ap HM <r ay 


43 (0) HW TPOH3BOAA BbINMCIeHHA, MOJYYHM ypaBHeHuA 


HX BbIparKeHh) 


= dP (pe, b, > d¢ dP %) , a€(y, 9 | 
Oye = Pe) _ al cn i. een ae ) 

(¢ 
AS AR pbs 2) HE me Y, 9) 06 (, 9) 
Oy) S'S agg aR ea EPCS Rn TE | 


rye Q=rotV. | 

Ypapuenua (6), KOTOpble aloT MpoeKUHH ee Ha HOpMaJH K NlOBepx 
HOCTAM TOKa, MOryT ObITh MOsyueHbI us (1), (2), (3) H cHcTeMbI ypaBHeHul 
Sinepa Aaa pie ufeambHoro rasa. Ecau WBMxKeHHe rasa aquabaTHYe 
ckoe HP =C"(v, 90", To ypasHenua (6) MpHHuMatior BUI: | 


k-1 
oe £ FRC eee 
ayes Aer ia ar) i 


B maocKoM JBYHXxKeHHH D==Z, u UB (7) NOJIYYaeM H3BECTHOe COOTHOILE 
Hue AIA Buxps (+): 
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© Bolpaxkenve, onpeyenatomlee MIOTHOCTh ModHOrO HoTOKa HMIlyJIbca, SAB- 
MaeTcH NarpawKuaHOM iA JBMKeEHHA UeambHoro rasa L = P + pV?. TMoxa- 
KEM, UTO [IA MOSBYKOBbIX afMaOaTHYeCKHX (CuIeOBATeIbHO, B oOuleM cury- 
{jae BUXpeBbIX) BYXKeHH rasa pellenue ypaBnennit (6) peamusyer cHuIbHbItt 
‘TPMHuMyM (byHkynonana J. od 

} Ilyctb ¥, 3— pemenue ypaBuenua 6/ =0. Ipu yoKasatenpcre Oy jem 
@mupatbca Ha cbyHKuuto Beliepuirpacca (7) B BapuallMoHHOM ucuncnenun. 
(iia MlocTpoeHux (yHkuuu Beliepuirpacca jocraTouHo, uTOOH BHITOMHAMUCh 
Ba yCJIOBHA: 

1. Beakoe pewenue ypaBpnenua 6/ = 0 yyopmerBopser camoconpsxKeHHbIM 
/paBHeHuam Octporpajckoro Z 


ap — Ox dp, Oy Og Oz Or, 
Maced Ol issu dy Gbswtd Dk = ap (8) 


|- 2. Ecau (v, 5) —pemenne ypasnenua 6J =0, To CyllecTByeT 10 kpali- 
fei Mepe ogHa cuctema S,,S, sarparKeBbix rumepmoBepXHoctTeli, MOKpbI- 
BarowluxX THNepNoBepXHOcTH-sKCTpeMasH VY, 9, 3aBuCALAA 
TO KpalHeli Mepe OT OJHOrO TlapaMeTpa « HM TakKasa, 4TO 
Ha  MOBePpXHOCTH-3KCTpeMaJIH  BBITIOJIHAIOTCH = YCIOBHA 
Boon?) ) P, = '0S,/ 0x = 00/0x= py; » Py = OS,/ 0% = 
== 00 / Ox = pa; Ri=OS}/ 02: = 0 / 02 = 7,: p= 
gOS, /0z = 09: /0z = 713; Qy 05) 0y = 00 Oy =9;5 
1Q2 = OS, / Oy = 09 / OY = qo. 

 Ycnopus | u 2 yocTaTOUHbI ua MocTpoeHua ows, 
OCcTOAIeroO H3 JlarpaH2KeBbIX TIOBepXHOCTeH, MOKPbIBa- 
WOULHX MOBEPXHOCTH-SKCTpemMasM Y, 9, YTO OOecNeuMBaeT 
BOSMOXHOCTb MocTpoeHua (:byHkuHUH Bekepwitpacca Bapua- Puc. 4 
WMOHHOH 3aygauu. Jina HelpeppiBHoro TruypoyuHamuye- 

ekoro noma ycoBua 1 wu 2 Bcerga BbIMOHsAIOTCA. B yacrHoctu, 3a S, u S, MoxHO 
MpHsatTh » + a, d+ «. Ha puc. | u306paxena 3aBucuMoctTb L or 8 yaa jaHHolt 
JMHUM TOKa. BeTBb C BOrHYTOCTbIO BBEPX OTBEYaeT JO3BYKOBOMY JIBYXKeHHL, 
BeTBb C BOFHYTOCTbIO BHH3 —CBePX3BYKOBOMy JBYXKeHHIO rasa. B touKe 
BOSBpaTa Oxp JOCTHTaOTCA KPHTMYeCKHe YCJIOBHA, KOFa CKOpOcTb mMoToKa 
paBHa MeCTHOM CKOPOCTH 3BykKa. 

TlocrasuM B cooTBeTcTBHe JiarpanHxKHaHy L=L(0, v, 9) dasosyw ru- 
Ile pMOBepXHOCTb L= L =L (9, b, 9) B UWpoOcTpaHCcTBe Pj, Gis 11, Po, a> Ta, 
Ip 9ToM ~, % paccmMaTpuBaloTcA Kak Mapametppl. Ilyctb coBokynHocTb 
uucel p;, 9,7, @=1, 2) uL=Z(p,, 9;, t; 9, 3) Mpeycrapnser TouKy 
(basoBpoi runepnoBepxHocTu. YpaBHeHve KacaTeJIbHOM PHMepMOCKOCTH K TOU- 
Ke (p,, 9,, 7,, L) nopepxuoctu Z umeer Buy 


2 — —_ — 
Z=E+ Shee (9, —P)+ (4 — Wt Sy} (9) 


i=1 Z 


rye Z, P;, J;, 1; — TeKYWMe KOOPAMHATHI IMJIOCKOCTH (ire=) |e ee OP aeHOCTE 
3HaueHuii Z ua nopepxHoctu Z=L(O, ¥, 9) =L(p;, 9, 7, ¥, 9) MW Ha 
KACATeJIbHOH K TOUKEe ( (is a fal mocKkocTtH (9) JA OHOH HM TOM 2#Ke 
POUKH (P;, J,, 7;) (asoBoH rumeprockocTH oOosHauHM epes H (p,, Gj V4» 


BR Wp rh v, 9) H Ha3OBeM yKJIOHeHHeM THIeploBepxXHOCTH Z Sly (O00, 9) 


‘ 
oT THUepnsockoctu (9) B AaHHOH Touke. Ec 9Ta Ppa3HOCTb NOJOMKUTEVIb- 
ia, TO YKJIOHeHHe MOJIOXKHTEJIbHO. 
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TakuM oOpa3oom, “ 
H (Dy Gt ys Py Gyr Ty 01 2) = LAG, 9, 9) Ge 


2 — = a .. 
(OL ad OL = OL 
me es —= ee? eta (nee 2 Oe (1 
SIS Cam tt ee Gime dara alan 
i=l v t 
Bpipaxenve (10) TOUHO cCOBIayaeT Cc (pyHKunent Betiepmtpacca 
BapHallHOHHOH TIpOOJIeMBI, onpejesAr1ollet JJOCTaTOUHbIe yCJIOB 


CylecTBOBaHHsA CHJIbHOrO MMHUMyMa. Ecau scwogy B OOslacTH onpejeeH 
L #>0, To pemenne ypapHeHua oJ =0 oOecreyHBaeT CbyHKUMOHal 
CHJIbHbIi ~MMHMMyM. M3 puc. 1 cmaegyeT, 4TO da3s0Bad MOBeEpXH 
Z=L(O, ¥,.9) Jaa JosByKoBoro ABMKeHHA BHIyKIa u 7 > O. LnsA cpe 
3BYKOBOPO JIBH2KCHHA O€3 CHJIbHbIX H Cj1aObIX Pa3pbIBOB (as0BaA MOBE 
HOCTh B Karol CBOel Touke HMeeT CeO H A MOKET ObITh KaK MOJO 
T@JIbHbIM, TaK H OTpHIaTembHbIM. B 3Tom culyyae pellenHe ypaBHeHusx Of = 
peasusyeT MaHuMaKkc J. OqHakO MHHHMaKCHY!O OCOOCHHOCTh CBEPX3BYKOB 


= a 
TeYCHUA JEPKO YCTPaHHTb, CCIM YMHOXKUTb J Ha KOspPPUUNeEHT © = 7 > +7: 


T. e. BMecTo J paccMOTpeTb if =t(5+4). Ecau mp 3TOM (Yo, 99) & 
pelleHue ypaBHenua oJ =O, KoTOpoe peamu3yeT MHHHMAaKC He TO, noma 
y= 1(%o, 9), Haligem, uTO (%), %)) yAoBeTBopAeT ypaBHeHuw oJ = ONT 
3TOM peaJIM3yeT CHJIBHBIA mMuHuMym J, KoTOpbIii papen . CymecTBoBali 
CHJIbHOrO MHHHMYyMa OGeCHeyHBaeT CXOMMMOCTb NocsefoBaTebHOocTH PHT 
(Yn, Bn) K (Yo, Yo), HpHYeM KaK B O3BYKOBO, Tak H B CBePX3BYKOBI 


o6macTAX JBHXKeHHA rasa Kos PuIMeHTbI al oY n-TO TIpHOIMKeH) 


n nh 
=) aon, On = be OW on, THe (2k, Qe) —MOMHaa cucTema (pyHKIy 
k=1 at 

ompeemsiorca v3 ypaBnenuit Ol / dai” =0, OI / aby” = 0. 

Jina JO3ByKOBbIX ajMaOaTHueCKHX JBUXKeHHH rasa pyHKunA Bekepuirpa 
ca H CyWeECTBeEHHO MOJOKUTeIbHa HW OOpalllaeTcH B HYJb TOra HM TOVJIb} 
TOrqa, Korda 'p, = p,,  g,= q; T,=T,. Oreja’ Cieqyer; are FRe MO 
CYUIeCTBOBAaTbh JIBYX pellleHHH, yJOBJIETBOPAIOIMX OHUM HM TeM Ke rpaHH 
HbIM YCJIOBHAM JIA ) H DY Ha TpaHHyHOH MOBepXHOCTH o paccMaTpHBaeM¢ 
OO/IaCTH [BUXKeHHA (TeEOpeMa e€/HHCTBeHHOCTH). 

B sakmroueHHe oTmMeTHM, uTo Belitmen (4) Ha oOcCHOBe mpeoOpa30BaHl 
KaeOma (3) nocrpou sJlarpamxuan L jaa HempepbiBHOrO ruyqpoquHaMay 
CKOrO TIOJIA UfeabHOro La3a, JBHxKyUerocH C TOCTOAHHOH 9HTpomMe 
B pa6ore Xuposu Mrd (°) npunnun Beiirmena o606meH Ha cayyah aquat 
THYECKOrO JBH2KCHHA rasa. O_nako OOa MpHHUNMa He COsepxAaT MOKaszaTeN 
CTBa MMHMMYyMa COOTBETCTBYOMLero (PYHKWHOHAMa UH TeOpeMbl eA MHCTBCHHOCT 
a TakXKe He JalOT BOSMOXKHOCTH PeIUeHHA PasIHUHbIX KPaeBbIX 3aay PHAPOAMH 
MHKH IIPpxMbIMH MeTOJaMH, TaK Kak JIA O ONpeeAIOMINX Nome BemHUHH (V, 
NOTeHIHas @ H 2 Mapamerpa KueOma A up) PpaHWHble yCOBUA OKa3bIB 
IOTCA HEH3BECTHBIMHM. Bapwall\MOHHbIli NPMHWAM, H3s0%XeHHIT B HaCTOAIL 
CTaTbe, CNpaBeIMB JIA JOObIX HeMPePbIBHbIX J[BHXKeHHH UfeasbHOrO ra 
HM ABIACTCA SdPCKTHBHBIM IIPMHUHNOM, Tak KaK JJaeT BO83MOXKHOCTh penien 
KpaeBbIX 3afau THAPpORMHAMUKH MPAMbIMM MeTOJaMH. 


Mockoscekuli rocyapcTBeHHbIii yHUBepcHTer Tlocrynuno 
um. M, B. Jlomonocosa 22 VII 1955 


UUTHPOBAHHAS JIUTEPATYPA 


PH.E. Kownne A, Kigers. He feos e, Teoperuueckad ruapomexaHu 
MieeJlcy" 219487 «2 to ep, Kype Bapvaltuonnoro ucuncienus, M.—dJI., 19 
°S. H. Lamb, Hydrodynamics, 6th ed., 1932, p. 248. 4H. Batema n, Partial L 
ferential Equations, Cambridge, 1932, p. 164. ®Hirosi Ité, Progress of Theoreti 
Phys., 9, Ne 2 (1953). 


790 


Joxaago Akagemun nayx CCCP 
1956. Tom 108, Ne 5 


PHIAPABJIHKA 


B. M. WECTAKOB 
SHEYCTAHOBMBLIAACA ®HJIBTPAUH A IPH HAKJIOHHOM BOJOYNOPE 
| (ITpedcmasaeno axademuxom JI. H. Cedoseim 14 XII 1955) 


) Sajlayy 0 HeycTaHoBuBelicA (uJTpalMH NpH HaKJIOHHOM BOoOyNope 

ppemamu A. H. Kocrsaxos (1), C. H. Hymepos (?, °), Il. W. lony6apnuosa- 

)Kouuna (*), T. C. Kapandusnos (*), K. I. Acaryp (*) wu II. Baymann (’), 

bupuyem C. H. Hymepos, II. A. MonyOapunopa-Kounna, K.T. Acaryp u 
Il. BayManu jatoTr NpHOsmxKeHHbIe aHamHTMYecKHe pemenusa, a A. H. Kocra- 
rxop u T. C. Kapanusios peulaior 3saqauy Ha rHupaBsMueckoM MHTerpatope 
)B. C. Jlyxpsanosa. 

»  Hacrosimasa paOora uMeeT WesbIO NOYYHTh JOCTaTOYHO MpoctToe u B TO 
}2Ke BpemMa Gosee oGiee NpHOMHAKeHHOe pelueHve 3ayauH HeyCcTaHOBHBIUelica 
| @uILTpaluu MpH HaksJOHHOM BO,OynOpe. 

ByfleM cuntTaTb, Kak 3TO JlesaeTCaA HW BO BCeX paHee IPOH3BeAeHHbIX HCCcIeE- 
) JOBaHMAX, UTO JIBHXKeHHeE ONMCHIBaeTCH ypaBHeHHem Byccunecka, KoTopoe 


| 
i WaeT xOpolive pe3yJbTaTH JIA WMpOKOrO KJlacca MpakTHYecKHX cwyyaes (°): 


1 and (022) r 


| rage H —opyunata noToka, OTCUHTbIBaeMad OT YTOPH380HTaJIbHO MIOCKOCTH 
cpaBHeHua; A —rayOuHa moroka. 
* ScHo, 4TO 
. h = H — ix, (2) 
Tye i — yKJOH BOoOynopa. 
Bpeyem (pyHKUHI0 WU Tak, TO 
1 a4 x 
q 0H 
: = 2\ Ldxt C+ Cox =2\ hZdx +O, + Cor, (3) 
0 : 0 
“rye g — pacxoy, noroKa, mpuyem, Boodle ropops, g= q(x, tf), a Cy C,— 

“HEKOTOpbIe (PyHKUHH OT BpemMeHH f. 
| Tlogcrapian 3HaueHue H ws (2) B (3), 3anMilem 

xv x 

Be 2\ (a 5 + ih) dx ba eet Cox = he — hi +21 \ hdx-+C,+C.x (A) 
0 


0 


(hg —Yray6Onna notoka Ha rpanune x = 0 mp t >0). 


Ilo Teopeme o cpeqHem 
aa 


cee es (5) 
0 
“rye §— Hexoroppili KoappunuentT. Tora 
u = A? — he + ixe(h + hy) + Cr + Coxe (6) 
TI puHumaem 
Ceabh— hi, Cy= 16h —h,); (6a) 
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rye h,—rayOuna noToka Ha rpanuye x =(0 npH t= 0. Torya 
u == h? — he + ixé(h + hy). (7 
B yarn ycT@HOBMBUerocs JBHXKeHUA (pH t=) 
tig = Box = Wa — H+ ink (fy + hy); 
npu. t = 00 ( 


thy eee 


(go — pacxog ecTecTBeHHoro moToKa; 4y—ero rayOuHa; hy = h(x), UpHye 
mpu x=0 hy=hy; do W ho — adalornunble sHayenua mp t—> oo). 
Tlorpe6yem, uToObl ypaBHenue (8) crporo copnafaso C M3BeCTHbIM ypaB 
nenvem H. H. [lapsoscKoro ia aToro ciyyag (4, 9), 
Ucxoqa “3 9T0ro ycuIoBHs, H 
MM Tlovlyyeubl rpapHkKu CBA3H Be 


JMuUMH & « H @ (rae =— 


1x 
oes = ), TIpeyicTaBJIeHHbIe =H 
1 i‘ : 
puc. 1. ViatrepecHo oTMeTHTB 
4uTO BeIHUHHa § H3MCHACTCA B3A 


BHCHMOCTH OT & H@MOHOTOHHO: 


AuaJIw3 MOKa3bIBaeT, 4TO 
400 MOWaBJAOUleM GOJIbIIMHCTBE pe| 
af ——— 
995 40 [a/ aJIbHBIX CJIy4aeB MOXKHO TIPHHATH 


6=1,0, ypapHenue (8) 00pamaertcs 
Puc. 1. Tpapuxu asia onpenenenua &. A —npamoi B U3BeCTHOe ypaBHenue B.C. Ko 
ykiou, 5 —oOparupii yKson w10Ba (°). , 
Haiiyem Jlaee MpOusBoyHy# 
u mo ¢t, IpHHWMas, 4YTO BemHUHHA € MaJIO MeHAeTCA MO BpeMeHH HM ee pO 
H3BOHOM MOXHO mMpeHeOpeus. V3 (7) nomyuum 


Ou eeNRO 

Qe = (2h-+ ik) =. @ 
Yunrbipaa papencrso (9) H 3amMeyuad TakxKe, 4TO, cormacHo (3), | 

Ou OH 


NOJIYYHM BMeCTO ypaBHeHHa (1) ypaBHeHue 


Ou k(h+0,5ixE) 0?u 
7 (i 


Ocpequaad Benuunny h+0,5ixé, npugem ana dyuKuHM u K y paBHeHHK 
TeNONPOBOAHOCTH 


0 0? Rh, 
=a sa Te a= is hep = (A + 0,5 ix8)ep. (12 
Beeyem [ist yobctBa pewenusa tbyHKuHIO Z TaK, uTO 
&=uU— Uy. (13 
Tlogcrapasem B (13) sHauenus uu uy 13 (7) u (8): 
“= h? — kh? + ixt(h— hy). (14 


SHayeHuaA —€ MOXxKHO IpMHHMaTD paBHBIMu €& mph ¢=On & npn t40 


BewMuHubl &) COOTBETCTBYIOT Hava/bHOli KpuBOL empeccuu, a Goo — TIPeACJIb 
HOH KpHBoH jenmpeccun. 
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) OuesHAHO, UTO (pyHKUMA ZH TakxKe No_unHsAercs ypaBHeHHlo Tensonpo- 
{) OMHOCTH 


ot Ox?° 7 (15) 


JlaquM pelienve ypapnenua (15) ya THMOBOrO cAyYaA NOTOKa KOHeuHOL 
Hummus L, Korga wa rpanuye x=0 ypopeHb MrHOBeHHO W3MeHseTCA OT 
3EJIMYHHEI A, YO BeMUMHDI hy, a Ha TpaHnue x=L ocraeTca mocTOAHHBIM 
{1 pasubm As. r) 

[panuunple ycloBuaA Jia (byHKIMH Z MpuMyT BU 


Y papnenuto (15) u yeuiopus (16) 
JOBJIETBOPAeT Culeyoulee BbIPAaxke- 


a= (t— Ai) (F5 *), (18) 


: | x s 
ire 7, G; ls H3BeCTHbIH = TpH- 06 


qiPOHOMeTpHyecKHit pa, yOBMeTBO- 


)psiomuii ypasnennio (15). S3Hauenne i 
VoynKunun 7, (+; «| Moxet Onith 


( momyseno M3 rpadpuKka puc. 2 (2°) 


2 
-— at “3 RNoy 
avs Mae ye ° 
0 
hy + he + hs + 0,25 ix iT) 
Ay =. 
3 
eae \ 
Tloqctapiaa BbIpamKeHHe @ u3 Puc. 2. Tpapux dynkunn ¥'9| 7-3 7! 


(18) B (14) 4 pa3pemaa nomyueH- - 
} HOe ypaBHeHHe OTHOCHTe/IbHO h, HalijeM pacueTHOe ypaBHeHHe KpHBOH jle- 
} mpeccuv B Bue 


h= V/ he + ixt (hy + 0,25 ix’) + (hi — hi) © (Fis) —0,5ixt. (20) 


| Kak npaBuno, B MpakTwuecKMx pacuerax MOXKHO MpHHuMaTb 5 = 1,0. 
| Tora pacueTHoe ypaBHeHHe KPHBOM JenpeccHH IpHMeT BH] 


h=V hi + ix (hy + 0,25 ix) + F; —0,5 ix, (21) 


F, = (8-H) 0(+: +). | (21a) 


Ypapuenue (21) npn t=O u t-soo. copmajlaeT C H3BECTHBIM ypaBHe- 
nvem B. C. Kosnopa (*°), a upw i=O—cC aHaJIOrMaHbiIM PpellleHHeM 
Hi. H. Bepuruna yaa notoKa Ha rOpH30HTaJIbHOM BOJoymope Cap 

AnaJOrvuHbiM MyTeM, HCHOMb3yA HSBECTHbI€ PewIeHHA TeOPHU TesVIONpo- 
BOJHOCTH, MOXHO TOJYYHTh pelleHHA WM MpH Oomee CMOAKHbIX 3aKOHAX 
“M3MeHEHMA YPOBHeH Ha rpaHHllax MOTOKa. 
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q 
y 
i 

iy 
i 
i 
) 


PaccMorpHM, HarpuMep, AocTaTouHoO OOH Cly¥aH, Kora 3aKOH usMe~ 
HeHHaA YPOBHA Ha rpaHuue x =O mpeycrapAeTcA CTyleHyaTou JIM MEH | 
npuyem upu t = 0 ypoBeHb H3MeHHeTCA OT fh, qo hy, B MomMeHT t = tf, —oD 
h, 0 hy, B MOMeHT 4= ft, or hs no hy UT. Q.*. B 9TOM cyuae B ypaBHe> 
HuK (21) H3Me€HHTCA TOJbKO WIeH Fy, KOTOpbIM JIA MOTOKAa or paHHueHHon) 
qauup L OyfeT UMeTb CJIeYIOUIMe BbIPaKeHHA: 
mpH t<t, 

x 
F,=(h— Ah’) &, G <); (22) 
mp t}<ct<t, 
ifs 2 2 oN 
Fe (Wb — Hi) (Fi +) + (3 — i) (Fs 4), (22a 
t—t 
rye 7 — a 
mpu t,<t 
3 (od i 2 2 x. 3 g 2 x e 
Fy = (18 Hi) (5 +) + tS — 18) (Fs 41) + (MB) 0 (F5 %), 
i (226)) 
TaoOauna 1 Wit ees 
THe tt = fae “T. Aol ae MAJIBIX} 
x BM 
nesens ; MOMe€HTOB BP€MeCHH pacueTbI MOKHOL 
pacuermeaee | soo | 1200 | 160 — recKombKo yMpOcTuTb, I pHHAB 
hapmM 
Sy (3 <) = erfc); (23) 

4 iii: 15,3 ils ys 11,8 

2 17,0¢)- 44,42 142.0 | 40,8 

3 il & 15,4 | 13,2 14,9 ‘ x RNgp 

4 {758 \pA6s0 dee NS Vea its ae 

* 14—no dopmyne (21); 2—6e3 yuerta 
HakJIOHA BOJOynOpa; 3 — aHHble. pacueToB Ay + 2he-0 25 1x 
Ha TH[papsMyecKOM HMHTerpatope; 4— 10 hcp = a. oS ee (23a)| 
alMpoKcHMalHOHHOK dopmyse T. C. Ka- 
pandusopa (°). 

IIpupeyem ud UpumMepa pesysibTaTbsl pacyeTroB upH i= —O,0135\ 


hy =h,=10 m (noToK paBHomMepHbtit); Ag = 20 M (HObeEM MrHOBeHHIM); 
R210. M/cyt;...2= 0,15 £ = 240 ucya, 

B rao. | mpuBeqenbt ruryOHHb! noToKa A, paccuYHTaHHble pa3JIM4HbIMH | 
cnoco6amu. Kak BHAHO M3 TaONHIbI, pacueTb! mo copmyvie (21) yaror pe-' 
3YJIbTATbI, XOPOLWO CXOAAUIMeCH C pe3ysbTaTaMH pacueTOB Ha ruypaBsmuye-| 
CKOM MHTerpaTope: MaKCHMaJIbHOe pacxoxKeHve cocTaBaeT 0,3 M, nH 3% | 
OT BeHUMHbI NpefewbHoro nosmopa, WM TO JHUIb B KOHIWeBOM yuyacTKe! 
OOMaCTH BbIKHHUBAHHA Toymopa, re OH OObIYHO He HMeeT CyIeCTBeHHOrO. 
3HayeHHa. | 

Tloctynuno | 
1 XI 1954 


HHMTHPOBAHHAA JIMNTEPATYPA 


1A. H. Kocraxkos, Hayan. 3am. Mock. raspo-memopaTupy. uucr., 14 1948). 
7 C. H. Hy mep os, Hs. Bceconsu. u.-4. wucr. ragpotexuuku, 37 (1948). °C. H.H y- 
mepos, Tp. JlenuurpagcK. nomitexn. uncr. uM. Kanunnna, No 1 (1950). 4 T. A. Moay+ 
OapuHoBa-Kounna, Teopua ”BwKenua rpyntoBEx Bog, 1952. 5 T.C. Ka pau- 
 u.108, Pusporexauueckoe crpoutenscrso, Ne | (1953). © K. Tl. Acaryp, JJAH, 95, 
No2 (1954). * P, Baumann, Proc. Am. Soc. Civ. Eng., 77, Ne 86 (1951). & B.M. Ile- 
cTtakos, JJAH, 91, No 5 (1953). ® B.C. Ko3aoB, Pacuer Apenaxuplx coopy2keHHH, 
1940. 4H. H. Bepuruun, B. M. Wlecraxos, Meroge pacueta 7BwKeHHA rpyH- 
TOBBIX BOL B AByciohHon cpene, M., 1954. ™ H.H. Bepurun, AH, 66, No 6 (1949). 


* MetToyuka NOcTpoeHusa Takoro poma pellleHHa WA MOvlyorpaHHueHHoro MOTOKa mpH 
TOPH3OHTaJIbHOM BOOynope npHMenena H. H. Bepurnuupm. 
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Jokaagn Akanemun nayK CCCP 
1956. Tom 108, Ns 5 


ACTPOHOMH ff 


A. HW. JIEBEXMHCKHA 


¢ 


®H3HY4UECKHE YCJIOBHA HA MAPCE 
({Ipedcmasbreno axademukom O. FO. WImudmom 21 XII 1955) 


fi 


B nocuequee BpeMA BbICKaSbIBaIOTCA [Be TOUKH 3peHHA MO BoMpocy o 
@ulecTBopaHuN »%Ku3HH Ha Mapce. CormacHo ofHol u3 Hux (') Ha Mapce 
WecTByeT %KH3Hb B (POPpMaX, aHaJIOTHYHbIX SeMHbIM; COracHo BTOpol — 
w3Hu Ha Mapce Boole CyllecTBOBaTb He MoOxeT (2). CTOpOHHHKH o6eux 
weK 3peHHA HCXOJAT H3 HeBepHOrO MpeANONOXeHHA, pasBuTOrO B padoTax 
cca (*), O CxXOJCTBe pactipeqeneHHA TeMMepaTypbl B aTMociepax Seman u 
Sapca. B jelicrBuTeibHOcCTH yCJOBMA TpaHcnopTa HH*ppakpacHoH paquanun 
PBepWIeHHO PasMUHbI Ha OOeHX T[JlaHeTax: BJlayxKHad 3eMHaA aTMocdepa 
MIpospauHa JIA USYYEHHA MOUBbI BO BCeX JWIHHAX BOJIH, 3a HCKJO“eCHHeM 
ifepBaia oT 8 Jo 13 p, Tora Kak MapcHaHcKad aTMocidepa MpakTuueckH 
pospauHa JIA BCeX JWIMH BOJIH, 3a UCKJNOUCHHeEM MOJIOCbI NOrsouleHuA 
NekucoTs! ofr 12,9 yo 17,1 ». Tlostomy tTepmuyeckHH pexXHM MapcHaH- 
<OH aTMOC(epbI HaCTOJIbKO He IlOXO%K Ha 38eCMHOH, UTO Oe3 NOApoOuoro ero 
CCJIeqOBaHHA TpyAHO OOcyxXaTb YCJIOBHA, B KOTOPbIX MOXKeT CYWECTBOBaTb 
peymoaraemaax Ha Mapce Ovocdepa. 

| Sajyayy myuuctoro paBHopecua aTMocieppr Mapca MbI mpHOmH2xKeHHO pe- 
fmnu, Nob3yAcb MeTOJOM, IipeIOx%KeHHBIM B (*), H CUYHTAA Mp 9TOM KOIp- 
YuuvexT norsouenua ky CKOb YrOAHO CMO*wKHOM CPyHKUWeH YacTOTHI v BHYTPH 
QnocbI oT 13 yo 17 » u ky =O 3a Npeyenamu 3TOH NosOcHI.: 

Jjomo payuauuu yepHoro Tela c TemiepatypoH 200—300°K, ua KOTO- 
Jou KosdpduuveHT MorsomeHHa ra3s00dpasHbimM CO, saksuoueH B Tpefemax 
~k no k-+ dk, mb OOo3HauuM p(k), a JOUO paualluu, Mpolllesme TOMMLy 
(O,, paBHyto t, uepes A(t). Torga 


A(t) =A w (2) e-* dk. 


Jlepad uacTb 3TOrO ypaBHeHuA allmpoKcumupyetca cyHKuneli A(t) = 
=c{lg(a+t)—lg(6+14)], rae a, 6, c —KoucTaHTHl. . 
 Vcnomp3ys sMlupwueckue JaHHble O MpospaynocTu CO;, cBosKa KOTOpbIXx 
jana B (°,°), MBI Halll (B eqMHHWAaX CM CO, mpH aTmocdepHoM jaBJIeHHu 
temnepatype 0°) a= 80 u b=0,25. 

MatemaTuueckve yHpomenua Ip pellienuu 9TOM 3aqauM, KpoMe OObIUHbIX 
(Onymenuii NpHOWKeHHA QAAMHTTOHA, 3aKMOVAIHCb B BbIHOCe H3-MOA 3Haka 
faTerpasia HeKOTOpOH MesJIeHHO u3MeHstiomlelica yHKunH. KosuyecrBo CO, 
3 armocibepe Mapca mpHuumMasocb paBHbim | r/cM’. Ucnosmb30Basucb 6e3- 
JasMepHbIe Tepemenupie T/T, u 2/%, Trae T—Temmepatypa Ha BbICoTe 2 
ia, mopepxuoctbio Mapca; 7T,—TemUepatypa Bo3sfyxa B OuIM3TIOUBEHHBIX 
MOAX; Z) = AT,/mg; A—Tas0Bad MocTOAHHad; M— MOJIEKYJIAPHBIH Bec 
303,yxa H g — YCKOpeHHe CHJIbI TA2KECTH. 

Ha puc. | cnmowHom KpuBoli // us00paxKeHa 3aBMCHMOCTb Lil tOr 
‘= 2/2); 9Ta KpuBad crpemutca K acumutote JV. IlynktupHaa KpuBas V Bole 
icieHa B UpHoOumxenHun UBapuumibyja B MpeAMOOKeHHAX, TO Ry Const 
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BHyTpu uosocht 12,9—17,1 » x k,=0 3a mpesenamu 9TOH MOJIOCE. I] 
3TOM ToJlaralOcb, YTO ONTMYecKad TONMMHAa BCel aTMociepbl B wacTOTa 
nomocbl normomenua t, = 10. pu t,=13 copmamM Obl aCMMMTOTbI KPHBb 
Ii uV, aupuc,<5 syume copmaqam Onl cpesqHwe YacTH KPHBbIX, i 
CHJIbHO pa3zIMuaIMcb Obl acumuToTH. Jd cpaBHeHuA Ha Pe 1 mposeze: 
Kpupaa JJ 3aBHCHMOCTM TeMMepaTypbl OT BbICOTbI HO Teccy (8). Haksonnal 
IIpAMOJIMHelHad YacTb 9TOM KPHBOH COOTBETCTBYeT ajlMaOaTHueCKOMV TeMII 
aTypHOMy rpaveHuT Cp. 

: ae h, ee ES cocToslleH U3 JByXaTOMHbIX MOJIe€KYj 
rpayveHT Temmepatypbl He npespiuaerT */s 8/Cp. PemieHue, COOTBETCTBYIOUL 


0 


KpuBonw //], KaK BUAHO u3 puc. 1, qaer cBepxaqMvaOaTHUeCKHH TpaqueHT TOME 
KO pw §<_0,1, T. e€. Ha BEICoTax JO 2 KM. OHaKO eCTb OCHOBaHHA TOU 
raTb, uTO HM 9TOT CBepxayMaOaTHYeCcKHli rpayWeHT He peaJIeH, a ABMAETC 
CJIEACTBHCM HeETOUHOCTH pelWICEHHA WHTerpaJIbHbIX ypaBHeHHH. 

B semHou atTmociepe aOcOJIOTHaH BJaxKHOCTb, T. e€. COepr%KaHHe OCHOP 
HOrO MOroulaoulero payWalWIO BeLLeCTBa, CTOJIb ObICTpO YyObIBaeT C BBbIC¢ 
TOIO, YTO OMTHYeCKad ruayOuHa t~ p®, rae p— jaBseHve Bo3qyxa. Baar 
jap STOMY MMeeT MECTO CHJIbHad HeyCTOHYHBOCTh HMXKHUX CJIOeCB 3eCMHO 
aTMoctepbl HM eleHHe aTMocdepbl Ha Tponocdepy u crTpatocdepy. Huyer) 
mogoduoro Ha Mapce Het, XOTH M TaM TepeMellMBaHve BO3yxXa B KaKOH-1 
Mepe OOyCJIOBJIeHO TYPOYyJICHTHOCTbIO BeTpa H yObIBaHHeM C BbICOTOIO CyTOY 
HbIX KOJIeOaHHA Temmepatypbl. | 

[IpeqnosoxuM, YTO B MpakTHuecKH cyxow aTmocdepe Mapca Haq TouBe 
c TemilepatypoH T, Ha ypoBne, rye TemMepaTypa Bo3sqyxa T, HaxoqUTc 
QJIEMeHT OObEMA HJIHM OMNTHUCCKH TOHKMH TOPH3OHTAJIbHbIM COM BJlaxKHO!) 
BosyxXa HW OWeHHM ero TemMepatypy Tw. | 

O6o3HayHM Yepes ey FOMO palualuu YepHOrO Tesla, NOrOMLaeMol Bulaw 
HbIM BO3YXOM, a Yepes @, KaK H BbIllle, AOJIO paualluu, MOrsoulaemol cy 
XMM BO3yXOM, cojepxamum CO,. Cuutaat, 4ro moocbt norsomeHua CC 
MOJIHOCTbIO NepeKpbiTbl NomocamH H,O u nosarah BHYTpH MOOC BOAAHOT 
napa ky = const, HanMuiem B npHOmmxenun LUlBapmmmabga ycnoBua paBer 


CTBa NOPJIOWleHHA HW U3JYYeHHA pajMalluH BWaKHbIM 3JIEMeHTOM OObeM 
BO3SAyxa: 


oe be: == 7G Hae + (Oey xnaP a) tT ( 
OTKYy a CHeENVer, YTO 
RY 1 « 
(at) =(1--2) pee + SAE. (: 
T Cy +24, * a, t+ Qt, ; 
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Ionaraa, Kak 4 Bbllle, t, = 10 nu momarana a=0,18 H oy =0,85, nony- 


Yh rT = T; (0,424 + 0,020 +). Kpupaa VJ na puc. 1 w306paxaer 3apncu- 
@peth T/T or &. 


} B craywonapHolt cyxolt armocdepe Temmepatypa smemenTaOObeMa BylaxKHOTO 

@PsAyxa HWM ONTHYECKH TOHKOFO TOPH3OHTAbHOrO COM BMaKHOFO BOSsyxXa 
W1a0o USMeHseTCA C BbICOTOIO HU B OWIM3IOUBEHHBIX COAX HWDKe TeMUepaTypbl 
Qyxoro Bosqyxa Ha~25—30°. IIpu cromb HusKOli TemnepaType BOAHBIC appt 
HeIMep3aloT H SJIEMeHT OObeMa CTAHOBHTCA TpakTHYeCKM COBeprIeHHO CyXHM. 
HaeqoBaterbHo, armocibepa Mapca He cojepxKT BOAAHBIX apoB He MOTOMY, 4TO 
a Mapce Mao Boybl, a MOTOMY, YTO B ero cyxoit armociepe, HempospaqHot 
ObKO OarojqapsA cofxep2KaHuto B Hell COs, BraxKHbIe 3JIEMeHTHI OOBeMa BO3- 
yyXa BbIMep3saloT M CTaHOBATCA cyxuMH. [Ipu Oonbmel HHCOMAIMM UCHapeHue 
a Mapce ycusnunocb Obl, BO3AyX CTA Obl BAKHBIM, H STOBCBOIO OYepesb M0- 
BICHIO Obl Temnepatypy Ouarosapa Tenmu4yHOMy acbbeKty*. 

CormacHo TeopHu syuMCcTOrO paBHoBecus TemMepaTypa Bosyyxa OnuaT04- 
{)eHHOrO conT, OTMM4AeTCA OT TeMNepaTyPpbI MOBEpXHOCTH MOUBbI 7, Ha BEMUMEHY, 
Wpeyensemyio ypaBHenuem 74 =T' ++ T4, rae T)>—Temnepatypa BepxHux 
‘OCB aTMoc(peppl. B JelictButembHocTH, Onaroqaps TypOyeHTHO u MomeKy- 
PIApHOU TeMJONPOBOAHOCTH BO3AyXa, B 3CMHBIX YCJIOBHAX CKauKa TeMIepaTypbl 
Wie ObipaeT, a HaOwofaioTcH B ACHBIe AHH B Mpeyenax HeCKObKUX MeTPOB OT 
MOBEPXHOCTH MOYBbI AaHOMAJIbHO OoubIIHe TpaqMeHTb! TeMiepatypbl, MpeBbl- 
/iarolive HHOraB COTHH pa3 aqjMaOaTHyecKHH rpaquent. Ha Mapce Takxe Jou- 
PKeH ObITb TOHKHM OM3IOUBCHHBIM CIOl BOSAyXa Cc TeMMepaTypol, MpakTHyeckH 
s0aBHOH Temuepatype noyBbl. IIpx 7.-= 5° uv Tommune storo cmos 10 M Komuye- 


JHOCTH cCliekTporpaduyeckoro oOHapy Kenna. 

[lepeftiqjem Tenepb kK BOMpocy O BO3MOxKHOCTH %KH3HH Ha Mapce. Boga Ha 
MOBepXHOCTH MOYBbI HM POJAHBIC Napbl B ONH3NOUBCHHOM CJIOe B HEBHBbIe WaCbl 
iTaM MoryT ObiITb. Hamuune xe cBOOOAHOrO KHCOpOsa B aTMOCciepe, Kak H3- 
MBECTHO, He ABJIACTCA HEOOXOJHMBIM YCJIOBHEM BO3MOXHOCTH %XH3HH — Ha Sem- 
Rule CylUeCTBYIOT Ppa3JIHUHbIe aHapOOHbIe OpraHH3Mbl. 

CpBo6oqHbt KHCNOpOR ckKopee BCeroO ABMACTCA MPpOYKTOM eATeIbHOCTH 
WOnocepbI, H OTCYTCTBHe ero B aTMocdepe Mapca MoxeT ObITb CuIeCTBHeM He 
{TOJIbKO OTCYTCTBHA %KH3HH, HO HM TOrO, YTO MapcHaHcKas OnocHepa HaxXOAUTCHA 
)B cTayuH, aHasOrM4yHoll HeKOra NpOkAeHHOH Ha Semue, a HMCHHO B CTayHH 
WpeoOaqaHuA avaspoOHbIX OpraHH3MoB. Takaad TOUKa 3peHHA Tem Oouee 
e€cTeCTBeHHa, ITO B Ooslee cypoBbIx ycmoBHaAx Mapca camMosapoxwkeHHe U pa3- 
BUTHe X%XH3HH MOTJIO ObITb OOee MeJJICHHbIM, 4¥eM Ha Semue **, 


* O6Oulee KomMuecTBO BozbI Ha Mapce He MOsfaeTcH HelocpexcTBeHHOM OWeHKe, TaK Kak 
CpeqHAA TeMMepatypa MoBepxHOCTH MaHeTbI Ha BCeX WiMpoTax HHKe HysA. Ecau TaM Marke eCTb 
3aMep3IlIHe MOPA H OKeaHbI, TO OHH 3aHeCeHbI C10eM MeCuaHbIX HAHOCOB, HeH30e2KHBIM C/eACTBHeM 
| HaOsllogaempix Ha Mapce mpiiepblx Oypb. KoauuectBo Ha6siogaemoli ua Mapce Bofbl B TBepxOH 
| base onpemensercaA He OOMMM ee HAMMUHEM, a FOMMYHbIM OanaHcoM aTMOchepHOrO TpaHcHopTa, 
MH MOTOMY MOVIAPHbIe WankH AO/KHbI HMeTb HMCHHO TAaKYI0 TOJIMMHY,YTOOI exKerofHO NpakTHye- 
CKH MOIHOCTbIO TaATb WIM uCMapaATbes. Bee uTo HaXOMMTCH HH2Ke e*KeTOMHO CMeHsAIOUerocA 
_ Hapy2KHoro cJl0d TBepJOM BOAbI, CKPbITO OT HaOwOfaTeeH HaHOCaMH. : 

** O3zon, cogepxKaniuiicd B 3eMHOi aTMochepe, Norsomaer paguanulo cA< 2800 A. Ecan 

Ha Mapce wer 030Ha, TO JO MOBepXHOCTH MOUBbI LOXOLUT pasuayuA c A> 1900 A, a Ooulee ko- 
POTKOBOIHOBaA Morsoulaerca yruekucnoTol. JlioOombITHO COBMaeHHe KOPOTKOBOJHOBON rpa- 
HHI[bl MHTOreHeTHYeCKHX Jy4el, BOH3H KOTOPOM HaXOAATCA HHTCHCHBHBIC MONOCHI 1895—1900 A 
u 1910—1915 A, c gaunHHoBOmHOBOM rpaHHeH OONacTH MOrIOUleHHA YIvIeKMCIOTHI. CKBO3b 
cof yraekucnorsl | r/em? mpoxogHT, corjacHo (7), 12% pagquayun cA = 1930 A u TOKO 0,15% 
patuanuu cA = 1860 A. He ucKsoueHa BOSMOXKHOCTH TOTO, YTO CHOCOOHOCTh YCBOCHHA OpraHH3- 
MaMu MuTOreHeTH4eCKHX sYUeH H H3/IYYCHHE TeX Ke yacTOT Mp OOpaTHbIX XHMHYCCKMX PCakUHAX 

" ABMIACTCH PeMKTOM TOM STIOXH, KOTLa XKU3Hb PAaSBUBAACb B OTCYTCTBUe KUCNOPOMa, HO pH Ha- 
SHUM B aTMOcepe yIJIeKHCJOTHI. 

Jli6onbirHo WH Apyroe coBMagsenue: NaplMasbHaA MJIOTHOCTb CO, B OH3MOUBCHHEIX COAX 
3emau u Mapca mourn TouHO ofMHaKoBa. Ha Semae cofep2kanHe CO, peryaupyerea Onocepot 
H pH OTCYTCTBHM ee MOrO Obl Ha MHOTO NOPALKOB OTMYATHCA OT CyllecTByIollero. Copnayenne 
3TO MOXKerT ObITh He CJIyUAMHBIM, CCIM COMep%KaHHe YIIeKHCJOTHI Ha Mapce Take peryaupyerca 

- 6nociepon. 
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OpraHu3Mbl, “HCHOJIb3yIonvWe paquaunio ComHa Qa POTOCHHTe3a HIM T1po: 
CTO JIA OOOrpeBaHuA, MOrYT MMeTb CTpyKTypy, OwlaroupHATHy! JIA NOrIO 
ICHUA COHEYHOM payuallMv, HallpHMep Takylo, Kak y TpaBAHHCTbIX MOKPOBOB 
Amp6e0 TAKUX MOKPQBOB OY€Hb H3KOE. TakKuM 2Ke HA3KHM MOET ObITb H Adib 
6eqO TOBepXHOCTeH MapCHaHCKOM MOUBbI, MOKPbITbIX OPraHH3MaMH, HCIOJIb 
3YIOWUMU paquaunio Comnya. [lostromy, ec MOKpbITHe OPraHH3MaMH IIOBepXxy 
HOCTH KaHaJIOB M Mopeli He CIVIOMIHOe, T. €. CCH HeEOOJbIUIMe HaCeJIeHHbIe YUacT 
KH uepefyioTcaA C yuUaCTKaMH MYCTbIHH, TO IBeTOBbIe HW MOMAPHSallMOHHBIC 
XapaKTepHCTHKU Mopeli H MaTepHKoB Mapca MoryT ObITb MOUTH O]]MHaKOBBIMH | 
a OTMMGATECA JOJKHO TOJbKO UX CpesHee ambOeyo. B elcTBUTebHOCTH, CO} 
raacuo (8), HMeHHO 9TOM HaOmofaeTcaA, H NO STOM NPMUHHE OKAa3aJIMCb Heyqan! 
HbIMH IIOMbITKH OOHapyxXUTb Ha Mapce morsomenve cBeTa OpraHu3mamH. Te 
6oee HeOOOCHOBaHbI NOMbITKA OOHapyxXuTb Ha Mapce nosocbl xopopussa 

OObsacHeHHe Ce3OHHbIX HM3MeHeEHHH (OTOMeTpH¥eCKHX CBOHCTB KaHaJOE 
ua Mopet Mapca w3MeHeHHeM COCTOAHHA XKHBBIX OPfaHH3MOB, MOKPbIBarollAN 
SHAUHMTeJIbHbIe MWIOWaqM, MpescTaBiaerco HaM e€HHCTBEHHOH MpvemJiemMo 
runotesoH. Boga, pacTeKaromascad m0 Oe3*%KH3HeHHOM MOBepXHOCTH [JaHeTEl) 
Heu36e%KHO Tpopbla Obl pycua Yy3KHX peyeK H He CMaYHBasla Obl OOJIbIIA 
NOBepXHOCTeH KaHaJIOB MH Moped. 

IIpeqnonaraa Ha Mapce cyulecTBOBaHHe 2%KH3HH, Mbl, OMHAKO, CUHTAeM, YTCH 
HeIb3A, Kak 3TO Jenaet T. A. Tuxos (1), yBepeHHo mpegnonaratb Ha Mapce 
aHaJIOrHUHble 3CMHbIM (POPMBI 2XKMBbIX CYUIeECTB, HOO OTCYTCTBHe HH MaJIO€ 
coqepKaHue KMCMOpOa CKOpee BCero CBHJeTeMbCTBYeT O6 OTCYTCTBHH WJM He 
paciipocrpaHeHHoctu Ha Mapce 3ejeHbIx pacTeHHH, BbIeNAIOUNMX KUMCJIOpO. 


Mocxkosckuli rocyqapcTBeHHbIt’ yHHBepCuTeT Tlocrynusto 
um. M. B. Jlomonocosa 21 XII 1955 


UMTHPOBAHHAA JIATEPATYPA 


1T. A. Tuxos, IInanera Mapc, Anma-Ata, 1948; Bonpoct dusocopun, 1, 92 (1955), 
2B. IT. ®eceuxk os, Bonpocn dunocopun, 3, 106 (1954). *S.L. Hess, J. Meteorology, 
7, 1 (1950); Sky and Telescope, 155 (1950); Publ. Astron. Soc. Pacific, 60, 289 (1948).) 
A. UW. JleOenuuncxu ai, Yu. san. JITY, 31,-1520939)) 2 FM 61Ver Meteoro-} 
log. Zs., 61, Ne 2 (1954). ° K. A. Kon gapartbes, Iepenoc AHHHOBOMHOBOrO H31yUeHHAA 
B armocdepe, M.—JI., 1950, crp. 63. _* Cnpasoun. Texunueckoli sHunkuonexun, 9, crp. 155,|, 
M., 1932. ®& H. A. Ko3ppes, Hsp. Kppimcx. acrpopus. o6c., 15, 147 (1955). | 
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Jloxrnage Akagemuu nayx CCCP 
1956. Tom 108, Ne 5 


ACT POHOMH j1 


HW. B. MAKCHMOB i 
«MOJIKOCHbIM MIPHJIMB» B OKEAHE 3EMJIU 


(ITpedcmasazeno akademukom B. I. Decenkosoim 14 XI 1955) 


Uccaeqosanuam jonronepHoqHot BOJIHbI, CO3{aHHOl B OKeaHe CBOOOJHBI- 
@{ KomeOaHuaAMH MIHOBeHHOM OCH BpalleHua Semau, ObIM MOCBALIeHDI 
Gorn (°,°,°) H B MocnequHe royE paorsr (1,?,4). PaccmatpuBaa KomeGaHua 
OBHA B OTJeJIbHbIX MyHKTax Oeperos Muposoro oKkeaHa, BCe yKa3aHHble 
@cNleqoBaTeM MpHUIVIM K 3aKJIIOUCHHIO, YTO CBOOOJHbIe KONeOAHHA MIHOBeH- 
UU ocu BpalleHuA SemsIM JelCTBHTebHO ABJIAIOTCA MPHYMHOIO BOSHHKHOBe- 
if B OKeaHe HeOombUMx 14-MecauHbIX KONeOaHHH ero cpeqHero ypoBHa. 
SOpUA «MOJOCHOrO IIpHJIMBa>» B MOpe ObIJIa paspadotana [lBettyapom (*). 
0 Ilpelizapy, BbICOTa <«IOJHOCHOrO TpHJIMBa» B MOpe OTHOCHTeJIbHO TBep- 
M 3eMIH 3ajlaeTcA ypaBHeHHeM 


H=(1+h—k) = 


1 


W = =o*r(xcosA + ysin A) sins, 


| 


te W — notenivan cunbr yedopMaluu, BO3HHKaIOWleH pH M3MeHeHHH M0- 
WKeHHUA B Tee SeMsM OCH ee BpallleHHA; © — yrOBaH CKOPOCTb BpallleHuA 
‘MH; f— pajluyc SemsM; X HW Y IIPAMOYrOJIbHble KOOPAMHATbI MrHOBeHHOrO 
IOCa BpallleHuA SeMJIH OTHOCHTeJbHO cpefHero ero NoONOmKeHHA; A — Jou- 
oTa MYHKTa HaOwofeHuH u 6 — paccTOAHHe IyHKTa HaOsOJeHHH OT CeBep- 
oro movtroca. 

Muoxutemb (1+h—k) Opn mpuuat Ilsettgapom pasupim 0,827 u 
bIpaxkaeT, KaK H3BeCTHO, 9JIHNTHYHOCTh H ypyrve cBolicrBa Semun. 
| Jina usyyenusn oOmjux 3akoHomepHoctelt 14-meca4HO BOJIHBI «MOJOCHOrO 
PHJIMBa» HAMM ObIIH HCIOMb30BaHbI Pe3YAbTaTbI MHPOBbIX HaOsOMeHHH Hay 
ONeOaHHAMH ypOBHA Mops, OMyOmMKOBaHHbIe MexyyHapoquoli oKeaHorpadu- 
eckoli Komuccvelt. JJaHHble HaOmIOJeHHH BBOJHWIHCb B aHaH3 OTJeJIbHbIMH 
-JICTHUMH psiaMM CpefHeMeCAUHBIX BbICOT ypOBHA Mops. Jlia aHan3a ObIIH 
30paHbI HavGosee NOHO OCBeWeHHbIe HaOMOeHUAMH epHomb! c 1922 Ho 
998 r.,c 1929 no 1985 r. uc 1937 no 1943 r. Bcero mpu 9TOM ObI0 
cnomb30BaHo 180 7-meTHux psoB HaGwuogeHHit B 74 noptrax Muposoro oKea- 
a. Meroy aHamu3a HaOuloqeHuit u310%KeH B padoTe (7). IlomyueHHble B pesyJIb- 
are aHayiv3a aMIMIATYAbI <«MOIOCHOrO IIPHJIMBa» OCpeAHAHCh NO WHMpoTe 
“TipupeyenbiB Ta6t. 1. SHaveHusA *PasbI «MOJHOCHOTO IPHJINBa» BbIparKaJIMCb B KO- 
WJaJIbUbIX MeCAWaX STOM BOJIHbI, paBHbIX IIPOMe%KYTKY BPeMeHH, Passe AIOLIe- 
'y MOMe€HT TlepeceyeHHA PaHYCOM-BEKTOPOM MIPHOBeHHOTO MOvIOCa BpallleHHa 
emiH MepHyuaHa [pHHBHya OT MOMeCHTA HaHBbICINerO YPOBHA «IOJIOCHOTO 
puiuBa». [lonyyeHuble B pesyJIbTaTe aHaNH3a SHAYCHNA KOTHAaJbHBIX MeCH- 
CB “MOMIOCHOrO TIpHAMBa» ObIIH OCpeqHEHbI NO OTAeMbHBIM palionam Mupo- 
Oro oKeaHa H MpuBeseHb! B TAO. 2. 

[lpupeyeHuble JaHHbIe MOSBOVISIOT CeaTb CeLYIOWMEe BbIBOAbI OTHOCHTEJIb- 
0 oOmero XapakTepa «MOJOCHOrO IpHJIMBay B OKeaHe SeMuH. 
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1. «Iomocupii 


IIpWIHB» WpeycraBseH B OKeaHe Semsu Bpaliaromlend 
61H3 MONKOCOB HU 9KBAaTOpa HM NYYHOCTI 


cTosueH BOJIHOH, HMerOIIeH y3Jibl 
PS Te iOWiriene ame 
1922—1928 rr., 1929—1935 rr., 
1937—1943 rr. 
IUupota 
aMOIuTy la uncso 7-NeT- 
» WOJILOCHOrO HHX PAXOB 
MpHwJuBa“ B MM HaOsoAenntt 
60—70° c. m. 24,7 3 
50—60° 28 ,4 641 
40—50° 43,9 20 
30—40° ASA on 
20—30° Ane 18 
140—20° 8, i 
O—10° c.m. 14,6 5 
O—10° to. m1. 6,8 8 
10—20° (6,8) — 
20—30° 5,2 4 
30—40° 17,8 18 
40—50° Die ia 2 
Cpegu. 14,4 Beero 180 


BHUYa COCTAaBAeT: Ja ceBepHol yacrH ATJaHTHYeCKOrO OKeaHa 6,2 MeC. | 
Aa CeBepHow yactu Tuxoro oKeaHa 0,2 mec. B 1tomnoh yacru ATmaHTHYeCKs 
ro H THxoro okeaHoB (pa3bI STOM BOMHbI HMeIOT, ECTECTBEHHO, OOpaTHble 3Ha 


qeHuA. 


pacnowoxKeHHbIe B CpeAHUX IWwMpoTa 
3Semau. B aTOoH YacTH TeOpHA «IOJIO 
HOrO IIpHJIMBa» HaXOJHT MOJIHOe M0) 
TBepKeHHe B AaHHbIX HaGJOAeHHH. 

2.-BomHa «mosiocHoro MpHviMBa» 
oKeaHe 3eMJIH HMeeT CTaTHYCCKHH Xi 
paxtep. B cooTpeTcTBHH C J{aHHBbIM) 
TeOpHH, MpH MepeceyeHuu payHycor 
BeKTOPOM Tlosloca SemMH MepuyMa 
[puupuya B cepepHoh uacru ATiaHry 
yecKoro OKeaHa HUMeeT MeCTO MHHMMY 
BOJIHbI «IIOJIOCHOTO IIPHJIHBa», a B CeBep 
HoH uactu Tuxoro oKeaHa — MaKCHM 


yYCOM-BeKTOpoM Tosoca Seman 180 My 
puyMaHa B ceBepHoH yacTH ATaHT 
yeckoro H THxoro OKeaHOB HMeIOT M 
cTo OOpaTHbie (pa3bi BouHbI. MmMen 
nosTOMy cpeyHee 3HayeHHe (a3bl <i 
MHOCHOrO IIPHJIMBa> OTHOCHTEbHO Mé 
MeHTa TIpOxoxK]eHHA paWyCOM-BeK™ 
poM nosoca Semi Mepuyuana [pur 


Ta6auna 2 


Palion 


IlepHoa HaOs02eHHh 


KoTuwanmbuble MeCALH 


| CpeaH. 
4922— 4929— 1937— 

4928 rr. | 1935 rr. | 1943 rr. 

BOJHBI «HOJPWCHOrO Ip H JHB a» 


B ATMTAHTHYeECKOM OKeAaHeE 


Bepera Hopsperuu 


Bepera Tonnangun, Jlanun, 
INP MAHI Hi cuveieeiseuots 0s 
Bepera Bputanckxux octpo- 
BOB! i Reltteaeaaet yee xe 
Bepera ®panunu u Tlopty- 
hain See. eee: 


e oe 


AsopckHe ocTpopa.... . 
Bepera Cepepnoit Amepnxu . 
PnopuAckuh 3anuB . 
Bepera lOxnoit Amepuku 


KoTtuwaambube MCC AI BI 


are Asi 5,8 53 
a2 5,3 fie 5,0 

| 
4,7 6,6 5,8 57 | 
8,4 8,0 8,2 8,4 | 
8,0 9,4 5 8,5 
5,8 7,4 5,0 6,4 
‘Bi 6,8 [12,5] 6,8 
10,4 11,6 10,1 10,6 | 


BOJHBI «MOJIOCHOTO lp Hu Ju Ba» 


B THXOM OKeaHe 


HeperasvAgicKkie, £9) Loe e 
Bepera KamudopuuiicKxoro no- 
OCOpeEHuly . STS Aades 
Bepera Kutaa, Anonuu, Ma- 
HAJIbCKHX ocTpoBos, Tos- 
Janyckon Mnnun 
Bepera Asctpamun Ree 
Viunuickuh oKxean. Bepera 
Muyulickoro mosyoctpopa 


800 


0,9 0,9 0,0 0,6 
0,5 2.9 12,3 0,7 
45 12,7 1,6 1,6— 
12,6 10,9 3h, 11,8 
12,5 12,9 12,6 12,7 


3. AMIIMTYAbI «HOJHOCHOrO TpHuBa», NOJYYeHHbIE M3 aHalHsa HaOvoje- 
H, SHaYHTeIbHO TIpeBbIWUasu PasMepbl STOH BOMHbI, MpeyCMOTpeHHbIe TeO- 
te. Pasmepbt CBOOOJHbIX ABYXKeHHi MrHOBeHHOrO Mosca Bpallenua Semin 
cpeqHeM 3a BpeMa HaOsogeHHH (1922—1928 rr., 1929—1935 rr., 1937— 
43 rr.) cocrapasau 0,09". CormacHo ypapnennsm III[petiapa’s 910 aer MaKcu- 
JIbHY!O aMIVJIHTY Ly «MOJOCHOrO IpHHBa» Bcero 4,3 MM. 13 Ha6moqeHHi Takaa 
MIMTYAa Obia NoMyyena B cpeqHeM paBHott 28,4 mm (50—60° c. m.). TaKoli 
%3YJbTaT, MOTBEPKACHHbIM JaHHbIMH MHOPHX OMNpeAeIeHHIi, BbITOJIHCHHBIX 
pasHoe BpeMA, MOKa3bIBaeT, YTO TEOPHA «MOMOCHOPO MpPHJIHBAa» UpeqVOx*KeH- 
a Ulselijapom, 3HauNTesIbHO NpeyMeHbiaer elicTBUTeAbHbI pasmepbl 9TOrO 
meceore ABJIGCHHA B OKeaHe Semun. 

. «[JouocHbit MpHJIHB» Cy2XXHT NPHYHHOIO BOSHHKHOBeHUA B OKeaHe 3em- 
4 _ eae MePpHAHOHAJIbHBIX HYTAWHOHHBIX TeYeHHH. TeyeHusa 3TH, 
SOOCHHO 3HAYHTEJIbHbIe B OONACTH Y3JI0B BOJIHbI H, B YaCTHOCTH, B WeHTpadbHOl 
eTu CesepHoro JleqopuToro okeaHa, IPHBOAAT K BOSHHKHOBeHHIO JoOvrone- 
OMHOH IyJIbCalMH MePpHAHOHAaIbHO HallpaBJIeHHbIX OKeaHCKHX I[OTOKOB. 
HUM H3 CJIECTBHM STO NyIbCalHH ABJIACTCH BOSHHKHOBeHHe HYTAMHOHHOTO 
OMMOHEHTA B MHOrOJIeTHHX H3MCHCHHAX WHPKYJIAWHOHHBIX CHCTeM H oOOmIel 
MOBUTOCTH OKPaHHHbIX MoOpeli CepepHoro JleqopuToro oKeaHa. 


Tlocrynu.io 
12 XI 1958 


UWHTHPOBAHHAA JIMTEPATYPA 
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ee schr. d. Astronom. Gesellsch., H. 1—4, Leipzig (1913). 4 I. Baussan, Ann. de Geophys., 
, F. 1, Paris (1951). ° A. S. Christie, Bull. Phil. Soc. of Washington, 13 (1900). 
"E. Przb yllok, Veréff. des Preus. Geodasischen Inst., N. F., No. 80, Potsdam (1919). 
WwW. Schweydar, Verdif. des Preus. Geodasischen Inst., N. F., No. 66, Potsdam (1916). 
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Woxnagm Akagemnun nayx CCCP 
1956, Tom 108, Ni 5 


PHSHKA 


B. A. APXAHTEJIBCKAS u I. 1. PDEOOUIIOB 


# 


O CNEKTPAX JIOMMHECHEHWHH KPHCTAJJIOB HEKOTOPbIX 
HOM JIOB! 


(1 pedcmasreno akademuxom A, H. Tepenunoim 15 XII 1955) 


B mocuequee BpeMA SHAUHTeIbHOe BHHMAHHe yeuAeTCH USYYCHHIO y3KHX 
Toloc, HaOwOaeMbIX IPH TyOOKOM OXsIaxKeHHH B CHeKTpaxX orioujeHus 
I@KOTOPbIX KPHCTaJIMYeCKHX OKHCJIOB H comeH BOH3H JJIMHHOBOWIHOBOrO 
<span (byHaMeHTasIbHOH MoOOcbl Normoujenua.B paborax E. ®. [pocca c corp. 
*), atakxe C. Huxutuna u yp. (7) Take momocb! OblIH OOHapy2KeHbI B CrIeKT- 
aX MOMPIOWEHHA HeKOTOpHIX HOAuAoB (HJe, PbJ,, CdJe). Asroppr untep- 
IPeTHPy!OT NOMOCbI Kak IIpHHajeKalllue SKCHTOHY. 

AnaJIOrHuHble y3KHe NOMOCbI ObIIH OOHApy2KeHbI HAMM B CMeKTpax u3myye- 
{HA IIpH HCCeOBAHHH JIOMHHECICHUHH OXJaKCHHbIX KPHCTAaJJIOB HORMCTHIX 
comeH pTyTH, CBHHUa u cepedpa. [IpeyBapuTembHOMy ONMCaHHIO 3THX CHeKT- 
DOB MOCBALeHa HacTOAMat 3aMeTKa. 

Meccseqyemble oOpa3ubl IpeAcTaBsanH COOOH MeJIKOKpHCTadMuecKHe NOpol- 
KH, IOJIVYeHHble IyTeM OCaxKJCHHA H3 PacTBOPOB, a TakKKe COM, NoOmyyeH- 
HbIe IyTeM CYOJIMMAalHH WIM MOCpeACTBOM TwaBJIeHHA COIeH M@eKYy KBapwe- 
BbIMH TllacCTHHKaMH. CnrekTpbl H3yuyeHHaA cboTorpadupoBasucb pH TMOMOLLH 
cnekTporpada MCII-51 u cnexrporpada c yudppakuHOHHOH pemwerKol, o6ma- 
Jarouero jucnepcHeli okomo 6,5 A/mm. PacnpeyemeHue SHeprHH B Tosmocax 
M3IyYeCHHA UCCIeOBaNOch Ha hoTOSTeKTpHyeckoH ycTaHoBKe Bb. C. Henopeuta 
uw B. II. Kaouxospa (?)*. 

CneKTpbI JIOMHHECICHUHH HCCJeAOBAaHHBbIX COseH COCTOAT IIpH TeMMepaType 
KUNKOTO BOSTyXa H3 pala Mosoc (cM. puce. 1). PaccrosHua mexky momocamMu 
TOCTeM€HHO BO3paCTalOT MO Mepe TPOJBHXKeCHHA B VJIMHHOBOJIHOBYIO YacTb 
cMekTpa, MpHuyeM IHpHHa Mosoc TakxKe yBeJMYNBAeTCA. 

Hau6Gomee KOPOTKOBONHOBAA y3KaxHNOMOCAaA HENO- 
CpeAcTBeCHHO NPUMBIKaAeT K Y3KHM TOMOCAM NOTIAO- 
Me Hu 4, ONHCAaAHHKIM -B ILHTHPOBAaAHHHX padorax. 
OrTHocuTesIbHad HHTCHCHBHOCTb OTJCJIbHbIX MOJIOC UPeSBbIYaHHO CHJIbHO 3aABHCHT 
OT yCJIOBHIi MpHroTOBIeHHA OOpasila, MpesBapHTesbHOrO MporpeBa H OOsy4e- 
HUA, a TakKXKe OT MHTCHCHBHOCTH BO3OyxXaloulero cBeTa. B TO BpeMA Kak HH- 
TCHCHBHOCTb JVJIMHHOBOJIHOBbIX TOJIOC CTPeMHTCA MPH yBeJHYeHHH MHTCHCHB- 
HOCTH BOSOyxKalollero CBeTa K HACBIIeHHIO, HHTCHCHBHOCTb KOPOTKOBOJIHO- 
BBIX MOJIOC BOSpacTaeT C POCTOM HHTeCHCHBHOCTH BO30yKAeCHHA SHAYHTeJbHO 
Obicrpee, vem HHelHO. BeneycTBue STOrO IBeT JIOMHHECICHUMH CYyIUIeCTBeHHO 
W3MeHAeTCA IPH H3MCHeHHM MHTeHCHBHOCTH BO36yxaromero cBeTa. Hesa- 
BHCHMOCTb MOBEJCHHA OTACJIbHbIX MOMOC H3JIYYCHHA, a TAKKE PasJIM4He B KHHE- 
TUKe 3ATYXAHMA CBEYCHHA B OTJCbHbIX MOJIOCAX CBHJCTEbCTBYIOT O CJIOXKHOM 
XapakTepe Me€XaHH3Ma JIIOMHHECIEHUMM HCCIeOBaHHbIX Coen. 
1.Uonguasn prytb (HgJe, kpacnaa Mogqupukauua*”). per s1omu- 


* Tlonpayemcsa cayyaeM BbiIpasHTb OarogapHocts B. C, Hemopenty 3a mpesoctapnenne 
BO3MOXKHOCTH IIpOBeCTH H3MepeHHA, Ha efO yCTaHOBKe. 

** Kenran Mogudukanua HgJe, He OOHapyxKuBalomlad 10 aHHbiM (?) Y3KHX MOs0c Norso- 
mieHnA, OONazaer IWHPOKOM MosOcoH H3IyYeHHA B OM3KOH HHppakpacuon o6acTn. 
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HeECH@HUMA KpacHblli MpH cwa6OM HM XKeJITO-3eICHbI Mp CHJIbHOM BOSOY# 
Huu. CneKTp JHOMMHecHeHuHH (pwc. 1) COCTOHT 43 y3KOM MOJIOCbI © MAKCHMYM 
okouo 536 Mp MW MOJYWIMpHHOU NopsayKa 3 Mp MW WMpOKHX TOJIOC C Makcun a 
oxono 565, 625 wu. 760 mp. Y3kaa mMomoca NOrOWeHHA MNO AaHHbIM Ce 
nomoxeHa OKO0 533 Mu. Takum o6pa30M, HaHvOoulee KOPOTKOBOJHOBAaA MOJO 
JHOMHHECICHUMH CMeleHa B JJIMHHOBOJHOBYIO CTOpOHY OT HavOouee AIMEE 
BOJHOBOH MOJIOCbI MOrIOMeHHA Ha ~3 Mp. 


400 450 500 580 2 —» 600 630 _ 700 730 G00 mje 


400 450 500 90 p 600 650 700 750 800 ype 


Puc. 1, Cmexrpbl morsomeHuaA W JIOMMHeECHeHIMH Mpa TemMieparype %XxH_KOTO 
BO3Ayxa (CXeMaTH3HPOBaHbl) 


2. VWoquctnk cpuuen (PbJ2). CnexTp smomMMHecleHuHH (puc. 
COCTOHT H3 OTHOCHTeJIbHO Y3KOH MOOCbI C MAKCHMYMOM OKOWIO 497 Mp HH NON 
LUMpHHOK MopsAyKa 2 Mp, a TaK%Ke WHPOKHX Mos0c C MAKCHMyMaMH OKoMIO 515 
670 my». Ilo qanupim (7,2) y3Kaq momoca NOriolmleHHaA pacnomoxKeHa OKOJ 
494,8 Mp, T. @. CTOKCOBO CMeleHHe COCTaBAAeT ~2 mu. 

38. Hoauctoe cepeopo (AgJ). Cnektp momuHecueHyHH (puc. 
COCTOMT H3 Y3KOH TONOCcbI (~2 Mp) Cc MaKCHMYMOM BOIH3H 422 Mp HW WHpOKHX mM 
JOC € MaKCHMyMaMH OKOWIO 450; 527; 650 u 750 Mp. Jlannpie 06 y3KHx mo10ce 
norjiomeHua B padorax (',”) orcyteTByroT. I]o HalmHM JaHHbIM, y3kaA a 
B cieKTpe normomeHua AgJ pacnomoxeHa oKon0 419 Mp. CroKcoBo cMelleH 
B 9TOM Culyyae HMeeT BEIHYHHY OKOIO 3 My. . 

IIpupeqennpie Ha puc. | CHeKTpPbI JIOMMHECICHUHH ABJIAIOTCA CXeMaTHS 
POBaHHbIMH. Kak MbIl OTMeYaJIH, OTHOCHTeJIbHad HHTCHCMBHOCTb OTJ@JIbHbI 
MOJIOC MOXKET CYMCCTBEHHO OTJIHYATbCA H 3aBHCHT OT HHTCHCHBHOCTH BOsOyx 
eHuA. Kpome Toro, y OTJebHbIX OOpaslOB HCCIeOBAHHBIX Cosel, NOMHN 
YKa3aHHbIX TOJIOC, B KOPOTKOBOJIHOBOM YacTH CHeKTpa HaGOaIuch U ApyrH 
TaKKE OTHOCHTeIbHO Y3kKHe Toochl. Tak, y HgJ, Ha6moqanacb momoca c Mal 
CHMYMOM OKOJIO 543,5 mp. (cM. puc.2); y PbJ,—nogoca oKxono0 503 mp. Oco6eHE 
CHJIbHbI€ BapHallwH YHCNa HW NOMOKeCHHA Y3KHX MOMOC Kak MOrOWeHy! 
Tak WH JIOMMHeECHeHIMH HaOsoqanmuch y AgJ. Y HekoToppbix o6pasnoB BMe 
TO TOJIOCbI H3uTyueHHA C A—422 Mp NOABMIaCcb Mosoca BONM3H 428 Mp, TOBI 
MMOMY, COMpsAxKeHHad C MOMOCOH NorsomeHuA, HadmoqaBmelica K. B. Iam 
mopoH wu H. C. Mengaxospmm (4) u II. H. Koxanenxo (5). Sra nono 
OObIYHO Mela TpH MakcuMyMa oKOon0 427; 428 u 430 mp. Ha puc. 
IPMBeeHbI JIMWb HanOoee KOPOTKOBOJIHOBbIe 3 HaOMOMaBLIMXCH y3K? 
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K cmambe B. A Apxanzeascxoi u II. I. Meo- 
pusosa, cmp. S03 
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Puc. 2. CmektTpbl moMuHecnenuHH HgJ2 ¢ on- 
HOt (2) u AByMs (6) y3KHMH ToocaMH H3.1yueHHA 


K cmamve A, A. Xo0akoea u Op.,cmp. 825 


Puc. 4. JlomenHoe ctpoenue MOHO- 
KpuCTassa TBepHOro pacTBopa 
(90% BaTiOs+10% SrTiOs) 


MOC, MPHCyTCTBOBaBIIMe B CHeKTpaxX BCeX HCCeAOBAaHHbIX O6pasuoB. B 
cTOAUlee BpeMA MbIl 3aTPyAHAeCMCH BbICKa3aTb KaKHe-JIHOO COOOparxKeHuA O 
W4MHe MOABJICHHA JONOHUTeIbHbIX Y3KHX ToOmoc. He ucKmo4eHO, 4TO Ux 
MABJICHHe CBA3AHO C MOJMMOp()H3MOM H3y4aBLUIHXCHA Covell. ¢ 

 Bansocrh na6ofeHHbIX HaMH y3KHX MOMOC JOMMHeCHeHIHH K ONMCAaLHbIM 
WMTepaType y3KHM ToOCaM MOPOWeHHA He COCTaBJIAeT, KaK HaM KaxKeTcs, 
MHEHHH B TOM, YTO B STOM CyYae Nepexogbl, onpejeusiouyue u3s/IyYeHHe, 
MKCCTBCHHBI NepexofaM, OMpeeAIOULMM MOVIOWeHHe, T. e€. YTO MbI HMeeM 
JO C «pe3OHaHCHOM» sOMHHecleHmHel. CMenjeHHe MaKCHMyMOB TO0c M0- 
(OMLCHHA HM M3JYYeHHA, KaK HM CeAyeT OMRKUAATS, paBHO TO NOPALKY BeHMUYHHBI 
WIYWHPHHeE MoOOC. 

Ec unrepmperauusa, npeiaraemMad aBTOpaMH WHTHpOBaHHbIX paOor 10 
3YYeHHIO CMeKTPOB NorwomenusA (*, *), BepHa, TO HaGwOAeHHbIe HaMH y3KHe 
WAOCHI JHOMHHECHEHIMH CeqyeT MPHMMCaTb 9KCHTOHY, T. @. CYHTATb, YTO H3- 
/deHHe BOSHHKAaeT B Pe3YJIbTATe paspyWieHHA IKCHTOHHOPO cocTosAHUA. C ypy- 
MM CTOPOHbI, U3 AaHHbIX (°) cMeAyer, YTO y3KHE MOJIOCHI B CHEKTPaX MOPIOMeHHA 
QHCTAIOB CBA3SAHbI C HaIMYHeEM B KPHCTaJJIHYeCKOM pelleTKe CBepXCTeXHO- 
ePpHYeCKHX' ATOMOB HJIH BBeCHHbIX B H€€ ATOMOB MOCTOPOHHHX MeTAaJWIOB. 
AHaJOrHuHoe COOTBETCTBHE CIEKTPOB MOPOWeHHA H JIIOMMHeCLeHUMH UMeerT 
CTO B KpHCTaax cepHucToro KaymMusa. IlosaBmeHve y3KHX MoOm0c B cHeKTpe 
MHHECICHIMH OXJaKeCHHBIX KpHcTasm0B CdS ormeyanocb Kuaukom (‘). 
© Janupm™ E. ©. [pocca u H. A. Kapppiepa (8), yakue nomocbl noriomenusA 
ACIIOJIO*KeHbI pH —200° oKoso 486,9 u 486,1 mu. CnexTp Hu3koTeMnepatypHoli 
MHHeCHeHUHH MONHKpucTalauyeckoro oOpasya CdS, HaOmogeHHbi Hamu 
mac. 1), cocrouT u3 pyOneta (487,8 nu 489,0 mv), mMpokoH nomOCbI (MaKcH- 
yM oxKou10 515—520 mv) C oTUeTIMBO BbIPAXeHHOH KOMeOaTeMbHOH CTPyKTYpol 
IIHpOKOH OeccTpyKTYpHOH MomOCcbl €C MaKCHMYMOM OKOJIO 725 Mu. 


_ TakuM o6pa30M, HaMuHe y3HX TNOJIOC JIOMHHECICHUHH, COMPAXCHHDIX C 
3KMMH TOMOCaMH B CN€KTpaX MOPIOWIeHHA, He ABJIACTCH MCKJIOUHTCJIbHBIM 
BOHCTBOM HOHOB. 

ABTOpbI BbIpaxkaioT OsarogqapHocTb b. VM. BatinOepr u O. B. CoKxonosoit 
€ TIOMOUb B 9KCIe€pHMeHTAaXx. 


Ilocrynusio 
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PHSHK 


H. Tl. BOTAYEB 


YNPYFOE PACCEAHHE NPOTOHOB MPOTOHAMH TIPH QHEPIH} 
460, 560 HW 660 Mos B OBJIACTH MAJIbBIX YIJIOB 


(IIpedcmasazeno akademukom JI. A. Apyumosurem 12 1V 1956) 


B 9kciepHMeHTax 10 HCceOBaHHIO yiipyroro (p—p)- paccesHHA B MHTepI 
ne sHepruii 150—350 Msp, onmcaHHbIxX B MTepaType K KouLy 1952 r. (?), € 
JO HalijeHo, YTO AuddpepeHunabHOe CceyeHHe (p—p)-pacceAHUA He 3aBMCHT 
OT yruia paccesHua (4a yrmos 15—90° B cucTeme WeHTpa HHepIlvu), HH 
9HeprHuH. ; 

OnbiTbI 10 U3y4eHUIO paccex HUA MpOTOHOR c 9Heprvel 460 Mos Ha poToHé 
BbIMOHeHHbIe B 1952 r. (”), MOKa3aqH, TO NpH STOH sHepruH Audpepeni 
aJIbHoe ceyeHue (p—p)-paccesHua He OCTaeTCA MOCTOAHHBIM, a BO3pacTae? 
yMeHblueHHeM yruia. B nocmemqyouMx 9kKcnepHMentax (*°), BbINOTHeHH) 
upu sHepruax 437; 428 41419 Mop, Obl0 ycTaHOBJIeHO, 4TO OTCTYNJeHHe 
H30TPONHOCTH B YIJIOBOM pacmpejesIeHHH TIpOTOHOB, yipyro paccestHHbIxX 
IIpOTOHaX, HMeeT MeCTO, HauHHad c 9HeprHH 400—420 Mos. Besmuunna Jp 
(bepeHunabHOrO ceyeHHaA (p—p)-paccesHuA Jia yrua 90° B OOnacTH SHEprT 
rye yruiopoe pacnpeyemeHHe H30TPOMHO, 3aMeTHO MpeBbIlaeT HAHOOMbINHH Bi 
MOXKHbIM BKIaq OT LS y-COCTOAHUA. ITO OOCTOATEMbCTBO 3acTaBIAeT Ipesnomare 
(°), uro, Hapsayy c cocTosHHem 4S,, B paccedHHH MpHHHMaeT yuacTHe COCTOAH 
3P), TaKKe MIpHBOAWee K M30TPOMHH, HW, CeAOBaTebHO, MaKCHMAaJIbHi 
BKJIaj| B CCYeHHe STHX JBYX COCTOAHHH cocTaBaeT 2K? cm? crepay !. IIpu ane 
rHuAX, O1H3KHX K 400 Mos, AucdepenuMasbHOe CeyeHHe (p—p)-paccesHHuA TI 
yraom 90° mourn yocTuraer BeHYHHbI 2°, 4TO yka3biBaeT, 4TO ca 
1S) H 3Po-BOMH ONM3KH K 7/2. 

B onpirax no (p—p)-paccesuMio pH 9Hepruax 560 u 660 Mop (’,%) 6pi0¢ 
HapyXKeHO pe3KOe OTCTYIJICHHe OT H30TPOMHOCTH B pacceAtHHH WH W3MeHeH 
AupepenuMabHbIx ceyeHHl paccesHusa c sHeprnvel. PesymbTaTbl STHX OBIT 
NOYYHIH MOATBepxWeHve B Apyrux paborax (° 1). 

Panee Judpepenynasbuble ceveHua (p—p)-paccesHua upu sHepruax 460; 5 
4 660 Mos Oblin H8MepeHbI B OONACTH yrioB OT 20—30° yo 90° B cucTeme LeHT 
WHepyMk. B Hacrosem COOOMIeHHH H31araloTCA Pe3yJIbTAaTbI OMbITOB MO Hccwe) 
BaHHioO yiIpyroro paccesHHA MpOTOHOB NpoTOHaMH pH SHepruax 460; 6 
4H 660 Msp B OO6macTH MaJIbIX yrJIOB. OKCHePpHMeHTbI ObIIH BbITIOJIHeHbI 
CHHXpouuksoTponHe Muctrurytra syepHbix mpodsem AH CCCP. Bprseqenupili 
YCKOPHTeA HENONAPH3OBaHHbIM WYYOK MpPOTOHOB Mpoxoqum yepes cucTe 
KOJJIMMAaTOPOB HM Maal Ha MMINeHb W3 K4AKOFO BOMOpoya. PaccesHHble Mpo- 
Hbl PCPHCTPHPOBaJHCb TeJIECKONOM 3 CUMHTHJVIAWHOHHBIX CYCTUHKOB. SapspKe 
Hbl€ NPOLYKTbI HeyMpyrux (p—p)-coyapenuit (x*-Me30HbI, IpOTOHI u WeliTpor 
OTACNANIMCh OT YUPyrO paccesAHHbIX MPOTOHOB Mp MOMOMM CubTPOB. 

Queprua MpOTOHOB B TyyKe, H3MepeHHad M0 yruly ucHycKaHHa yepeHKC 
CKOPO H3J1yYeHHA MPOTOHOB, paBHAMacb 657-+-2 Map; asHepreTuueckasd HeOsHOpc 
HOCTb NyaKka He mpeBbunamta +-8 Mop (**). [lonyyenue mporouos c sHepruamu 4 
u 560 Mos ocymlecTBa10Cb pH MOMOLH TOpMoxeHHA yUKa IIPOTOHOB B I 
JIMSTHCHOBBIX MOPJIOTHTeIAX. OcyiecTBeHne BbIBOJa MyyKa H3 ycKopurTe 
MPH MOMOLIM BOsOyKeHHA payMaNbHbIx KOeOaHHit (13) NosBOmMNO MOWYyUW 
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§cTaTOUHO BbICOKYIO HHTCHCMBHOCTb My¥Ka IpOTOHOB, CYIIECTBEHHO OOserunB- 
\y'0 NOCTAHOBKY OMMCbIBaeMBIX ONbITOB pH aHeprusx 460 nu 560 Mas. Monn: 
POM B OMBbITaX CJIy%KWIa MOHH3AHOHHaH KaMepa, HallonHeHHaa renuem 
WAUCHb MpekcraBaAsa coOolt MeTramiHyeckHit Wbloap, 3aNO#HEHHbIM KH KUM 
MAopoyom ('). Teneckon co- : i 


JOAN U3 3 CUMHTHJIJIAWHOHHBIX Ta6auna 1 


BCTIHKOB C KPHCTaaMH TO- TLuppepenunaipnpie  ceuenna ( ) 

. t p—pP)-pacceaHh st 
le Hsmepenun Obtin Be do(9)/dw mpa sHeprusx 460; 560 n 660 Mon B OO- 
4MCHbI BIVIOTb JO yruia 5° B aacTH MawbIx yraoB (B ennHHMax 10727 cM? cTepay?) 


ss eHTpa HHeplHH = 
B a6 i - ; 
. eme). eee cena accents OHeprua B 2a6oparopnoli cucteme, B Mop 
HippepenwynabHbIx ceuyenuii ueHTpa ; is 
SIpeqeaANHCh TyTeM - et 460 | 36 
y HOpMH = 560 660 

MOBKH TOIyYaeMbIX OTHOCH- 
B-JIbHbIX CeYeHHH M0 CeyeHHtO | 

Ok yraom 20 uan 30°, co- 5 33 +6 26-55 18,9+1,1 
flaCHO J\aHHbIM pador (?,’,$). fe Regen a5 ee A Gaede 
udibepentvanbube  ceyeHug 20 Bee ae? 67290,58 nleteente 
J—p)-paccesHua, HaliqeHupie 25 5, 700,53 | 6,56+0, 40 
HACTOAMUX ONbITAX, IpHBeye~ 

bI B Ta6w. 1. 


Hsmepenus ceyenuli (p—p)-paccesHua npn 9Heprun 650 Msp B o6mactTH yr- 
fop 10—90° Obl MpoBeyeHbl TakK2%Ke Ha OMPMHHTAMCKOM ycKOpuTese IpH T0- 
HOM uppysHoHHOH Kameppr (11). EcaH yuecTb OTHOCHTeIbHO HeOOJIbUTyIO 
WTaTHCTHKY, a Take XapakTep SHepreTHyecKOrO pacipeeweHHA MWyykKa Ipo- 
OHOB, HCHOJIb30BaBleroca B OMbiTax (14), TO MOMHO CKa3aTb, YTO Pe3yJIbTATHI, 
NOyYeHHbIe B HacToseli 


AOE a a pa6ote 4 B paOoTe (7), Ha- 

louHbIe CeuveHHA ylipyrHx H HeylpyrHx TpomleccoB lip XOJATCA B YJOBJIETBOPH- 

(p—p)-B3anMogelicTBHH (B eqHHHWax 10727 cm?) T@JIbHOM COrJIaCHH: C pesyJIb- 

a TaTaMH, HaliJjeHHbIMH B bup- 

en opp Sop | Spe nprt MHHraMe, 

: Pes3ybTaTbl HacTOALIUX 

ONbITOB HO3BOJINIOT B HC- 

au rin ee nas Seca Bane CIeEOBAHHOH OOMacTH JHEp- 

| Be) Oem eee ae nee! rHii yTOUHHTS JaHuble (15,75) 
2 ? 

2 Hoel (eae nes een O COOTHOIMeHHH MOJIHbIX ce- 


YeHHH YyIpyrHx H HeyHpy- 


PMX IIpoleccoB pH (p—p)-B3aHMOJelCTBHU HM CBeeHHA O NOMHOM cCeyeHHH 
peakWMH p+ p—+n+p+n*. Ilomnbre ceyeHua pasIMYHbIX MpOleccoB, HMEelO- 
WHX MecTO TIpH (p—p)-B3aHMofelicTBHH, IIPHBeAeHbI B TAO. 2. 

Tlonnpie ceyenua (p—p)-B3aumogelicrsua mpu sHeprustx 460 u 660 Mos, yKa- 
3aHHbIe B TaGw. 2, Obl H3MepeHbI B padore (1%). JIna sHeprun 560 Mop Be- 
IMUuHa TOmHOrO ceyeHua (p—p)-B3aMMOJelicTBUA HalifeHa NyTeM HHTepMONA- 
IMM J[AHHbIX TOli xe paOoTbl, OTHOcHMMXxcA K aHepruaM 540 u 580 Mos. 
floHbIe CeUCHUA YIIPyroro paccesHUA MpOTOHOB MpoTOHaMH pu sHepruax 460) 
1 660 Mop nafiqenbl HHTerpuHpoBaHHem Au pepenUMabHbIX CeYeHHH, H3MepeH- 
HBIX B padoTax (?,’) H B HacTosmuXx ombirax. Benuynnaoy ? Mp SHeprun 


560 Map nomyyeHa myTeM WHTerpupoBaHHA CeyeHuli, HaleHHbIX B pa6otax (8,°) 
1 B OMHCbIBAeMbIX 9KcMepHMentax. [Ipu uHTerpupoBaHun usMepeHua jude- 
JCHILMAIbHBIX ceyeHHH moq yrmom 5° B cHcTeMe WeHTpa HHepIMH He YUHTBI- 
3aJIUCb, TAK KaK MO 9THM YIsIOM HaMOO/Iee CHIbHO MpOABMAeCTCA KYJIOHOB™ 
- , da(0) 
kOe paccesHHe i ero HHTepepeHUNA C ANEPHBbIM pacceaHueM, (pyHkuna sin 6—— 
3 HHTepBane yrmoB O—10° B cucTeMe WeHTpa HHEPUM IKCTPanONMpOBalach B 
iyJIb 110 JIMH€HHOMY 3aKOHy. 
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V3 ra6muubl BUAHO, YTO TOmHOe CeyeHHe ympyroro paccexHHA MPpOTOHG 
MpOTOHaMH B OOwlacTH aHeprud 460—660 MoB B lpefemax OllmHOOK on’ 
OcTaeTCA NOCTOHHHbIM. COBOKYMHOCTb BCX H3BECTHBIX B HAaCTOSINeCe BPCMA Alar 
HbIX O PaCCe@AHHH NHPOTOHOB BbICOKOM SHeEprHH MpOTOHaMM NWOKasbIBaeT, YT 
nomuoe ceyenue yupyroro (p—p)-paccesHua B o6macTu or 150 qo 660 Mos 
mpeylemaxX OWIMOOK OMbITa MOCTOAHHO HW HECKOJIbKO YMeHbIUaeTCA MPH YBEJIMYG 
Huu 9Hepruu oO 800—1000 Mos. | 

Vis dakra mocrosucTBa MouHoro ceyeHua yupyroro (p —p)-pacces HUA B of 
mactu 150—660 Mss caegyer, ¥TO pocT NomHoro ceyeHun (p—P)-B3aHMoje 


craua (1°,17) B o6acTH sHeprult 460—660 Mop o6yc.s10BJIeH TOJIbKO IpoweccaM 
o6pasoBaHua MesoHoB. Bksal HeyupyrHxX MpoueccoB B MosIHOe CeyeHH 
(p—p)-B3aumojelicrsua coctapiner 13% mpu 460 Mos, 26% upu 560 MsB 
40% mpu 660 Mos. OTH aHHble BMeCTe CO CBECHHAMH O NOJIHbIX CCUCHHAX Peak 
uni p -+ pod +x*up+ p—p + p+? qawT BO3MOXHOCTh ONCHHTh MOJIHBIh 
- ceueHuaA peakuuu p + p—+>n-+p-+' (ecw He YYHTbIBaTb Mporecca o6pal 
30BaHHA J[BYX M€30HOB B OJHOM akTe, BO3MoxkHOrTO mpH 660 Mss). Coorser 
CTBYIOWMe BeMYMHbI TakxKe UpHBeyeHbl B TaO1. 2. [IpH sTOM AaHHbIe o mpe 
uecce p-+ p->d-+n* 6pm B3ATEI u3 pador (78,1%), a cBeqeHHA O ceneHiagy 
peakumu p+p—>p+p-+7° 3 padors (°). IlomHoe ceyenne peaklKy 
p+p—-n+p-+- mp u3Menenuu 9Hepruu oT 460 Ao 660 Mos Bospactaert mp! 
MepHo B 6 pa3. BeauynHa momHOrOo ceyeHHA STO peakIMH Mp 9HeprH! 
660 Mss xopomo corsjacyeTca C IpAMbIMH H3MepeHHAMH, MpOBeCHHbIMH | 
pa6ore (7). ) 
B 3aKksHOUeCHHE ABTOP MOJb3yeTCA CIYYaeM BbIPASHTb CBOIO IIPHSHATEJIbHOCT 
qa.-kopp. AH CCCP M. I. Memepskosy 3a pyKoBoycTBo padorol. 


Vucrutyt sifepHbix mpo6yem . Tloctynusio 
Axkafemuu Hayk CCCP 9 III 1956 
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PH3BHKA 


JI. H. JOPMAH, H. C. KAMHHEP, B. K. KOHABA u B. ©. IWBAPU MAH 


JIBAA BCNbILIKA HHTEHCHBHOCTH KOCMHYECKHX JIYUEN 
PEBPAJIA 1956 r. MO HABJIFOMEHHSM B MOCKBE, CBEPJJIOBCKE, 
TBHJIHCH HW HA MbICE UWIMHATA 


(IIpedcmasaeno akademuxom JI. B. Cxobeasyunoiu 2 1V 1956) 


1 Ilocnequee, Han6oee cumbHOe BOSpacTaHue HHTeHCHBHOCTH KOCMH4eCKHX 
ye, uMeBiee Mecto 23 II 1956 r., Ha6mtoyanocb B CCCP nwa necKombKUXx 

Q4pOKO yaJIeHHbIX ApPyr OT Apyra cTaHUMAX HeMpepbIBHOH perucTpalMu KOc- 

H4ECKHX ye (cM. TaOm. 1). 

* B MockBe BCHBbINKa HHTCHCHBHOCTH KOCMH4eCKHX styyeli Obima 3ape- 

cTpupoBana 23 II 1956 r. B 3 vaca 40 MuH. NO MHpoBomy Bpemeuu (B 6 4ac. 

! MHH. MeCTHOrO CoJIHeU- 

bro Bpemenn). l3mMepenua Ta6auna 1 

DOBOAHIHCb YBYMA Hesa- 


ICHMbIMH OJIH3KO pacrioso- Buicora 

leomaruut- Teorpad. Hal, ypos- TloronouHoe 
CHHDIMH pyr OT Apyra Cranyna Has WH- eeareks Hem Mops |"epeKpbiTue 

2 

DHH3alHOHHBIMH = c(pepuiye- are ar dk lie 
KMMH KaMepamu (‘), 9kKpa- 
apoBaHHbiMH 12 cm Pb. Mocxsa . .| 52,0°N | 37,3°E 203 20 
ObeM ONHOM H3 HUX CocTaB- CBepdoscK | 48,5°N 61 0°E: , 290 40 
3.  DORMHCH ia cell O74 2N Gea, 404 20 
aeT oKo0 950 4, APYTO MopiclUmugtra}| 63°N 179, 5°W 6 20 


pa. | 

CpaBHUuTeJIbHO MeJJIeHHOe 
3pacTaHHe HHTeCHCHBHOCTH KOCMHYeCKHX Jydeli BOOMbIOH KaMmepe J) Ha¥a- 
ocb B 3 vaca 38 MMH. H Yepe32 MuH. JocTHrM0 2%. K 3 4ac.43 Muu. J(,) NOQHA- 
deb Jo 13%. B 3 vaca 45 MuH. HHTCHCHBHOCTbh KOCMHYeCKHX JIydel MpeBbicHa 
OPMaJIbHbIi ypOBeHb He MeHee eM Ha 200%. 

Jaa I.) (fo Masol KaMepe) NOlyyeHO JIA. STOO Ke MOMCHTA BPeMEHH BO3- 
acTaHue mpHOmu3suTeibHO Ha 180%. PesybTaTb! H3MepeHHH BUAHEI H3 pu. 
_/, Ha KOTOPOM JaHHble IpHBeJeHbI B MOysorapHdMuyeckoM MacuiTade. Kpu- 
ple J(,) 4 [(2) B STOM MacuTaGe OJIM3KH K IPAMbIM JIMHHAM, YTO YKaSbIBaeT Ha 9KC- 
OHCHIMAIbHbI XapaKTep BO3pacTaHHA HHTeHCHBHOCTH. Iloqbem mponcxogua 
jo 3aKony exp (¢/0,02), T. e. 3HaYMTeIbHO ObICTpee, YeEM BO BpeMA ToceqHeli 
ObWIOH COmHeuHOH BcnbMMKH 19 XI 1949 r., Korga NoOsbeMm onpeesACA 
xp (4/0,07), rae t —Bpema or Havana BenbnukH B 4Yacax (*). Bosppamenne 
HTCHCHBHOCTH KOCMHMYCCKHX Jel K HOPMaJIbHOMY 3HaveHHIO TakxKe OCyUIe- 
TBIANOCh Opicrpee. BHauayie HHTeHCHBHOCTh KOCMMYCCKUX JIyYeH MeHAAaCb 
© 3akony exp (— ¢/0,45), a K KOHILY BCMbIIKH, Moce 8 4ac., MO 3aKOHY 
xp (—1/2,2) *. 
 Benpuuky KOcMMYeCKHX syYeli yaeTc MpocnequTb Jo 12 yac. MupoBoro 
pemeuH, T. e. B TeyveHHe 8,5 yac., Moce YeroO HMEIOT MeCTO OObIUHbIe (puryKTYAa- 
MM UHTCHCHBHOCTH KOCMHYeCKHX JyyeH OKOO CpeqHero SHaYeHHA As 
AOCKBEI. 
~ * 19 XI 1949 r. BOSBPallleHie HHTCHCHBHOCTH K HOPM@aJIbHOMY YPOBHIO OCYII\eCTB/IAIOCb 


© 3axony exp (—#/3) (?). 
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MHHMMaJIbHO BO3MOXKHbIC 3HAYeCHHA WHTCHCHBHOCTH KOCMHYCCKHX JY¥e 
BOJIM3H MaKCHMyMa 1l0Ka3aHbl WyHKTHpHOH KpuBol A, corsacHoO KOTOPOM Hl 
TCHCHBHOCTb KOCMHYUCCKHX sIyueli B MaKCHMyMe ObluiIa He MeHbIe 200 % . Kpr 
Bot B moka3aHa HavOonee BepOATHAH SKCTPaNOAUMA, COraCHO KOTOPOH 
MaKCHMYyMe BO3pacTaHHe HHTCHCHBHOCTH KOCMHMYCCKUX JIyYeH AOCTHTIO Be 
HEI 400%. 

BCBepAaOBCKe MpH MOMOUM KaMepbI OObeMoM 50 JI, 9KPpaHMpoBal 
HoH 12 cm Pb, na6mtoxanoch aHasIOrHyHoe BO3pacTaHHe. STeCb yCJIOBHA J 
HaOJIOJCHUA BCIbILIKH ObIIM Oomee OArONPHATHbI BBUAY MCHbIUeH YyBCTBUTeM 
HocTH mpHOopa. Bospacranuve B CpepA0BcKe HayaslOcb TakxKe B 3 yaca 40 MHI 
10 MHpoBOMy BpemMeHn (B 7 uac. 44 MMH. M10 MeCTHOMY) M JOCTHrIO Yep 
HeCKOJIbKO MHHYT He MeHee 300% (9KcTpalomupoBaHHoe, HavOosee Bepos 
Hoe 3HayeHHe OKO 500%, cm. puc. 1,//). 


vA 6 yae. 


Puc. 1. UsMenenne MHTeHCHBHOCTH 2KeCTKOM KOMMOHEHTbI KOCMHYECKHX JIy4eli BO BpeMA 
BcnbuukH 23 II 1956 r. J —B Mocxse, /J — B CBepgnoscke, //J — B T6unucn, JV — na 
mpice IIIMugra. a@— Ooubllad KaMepa, 6 — Manan KaMepa. Bpema mupoBoe 


B TOuaucus 3 yaca 40 mun. (6 yac. 40 MHH. MecTHOro BpeMeHH) mp 
MOMOUIM TaKOrO 2Ke NpHOopa HaOMofalOCcb BOSpacTaHHe He MeHbIUe Ye Ha 80‘ 
(9KCTpanomMpoBaHHoe, HaHOomee BepoATHOe 3HayeHHe OKOIO 200%, cM 
pune. 1s. , 

Ha mbice I]Muyra sBcnbiika KocmMyeckux my4el perucrpupoBamac 
MaJIOH HOHH3alHOHHOM KaMepok (oOOpemom 50 1), 9KpaHupoBaHHolt 12 cm Pl 
Bospacranue Hayanocb B 3 Yac 42 MMH. 10 MHpoBomy Bpemenu (15 yac. 34 mui 
MeCTHOrO BpeMeHH) uM yepes 10 Mun. JocTurmo 200%. Tlocrenennpiit cna mpc 
AomKacA B TeyeHHe 8 yac. B ormuune OT SKCHEPHMeHTAIbHBIX JaHHbIX JIPyrB 
CTaHUMH, {3eCb yfaslOcb MpocuieqWTb XO HHTeHCHBHOCTH HenocpeyCTBeHH 
BOM3H MakcHMyMa (cm. pue. 1, JV). 

M3 rpacbukos cyuefyer, 4TO eliCTBHTeIbHOe H3MeHeHHe HHTeHCMBHOCT 
BOIN3H MakcuMyma B MocxksBe, CpepfoscKe u TOnauca 6mH3KO, TMOBAAUM 
MY, K 39KCTPanOJIMpOBaHHbIM 3HayeHHaM B. 

Benbuuka HHTCHCHBHOCTH KOCMHYUeCKHX wyyeH Hadwtojatach UB AKyTCh 
(*), Pe NI HOHM3AlMOHHBIX KaMep HalijeHo BospacTaHHe OKONO 200%. 

Hspecruo, uro HaOm0,aBUIMecA paHbuUle COMHEUHDIe BCIBILIKH KOCMHUeCKH 
JIYYeH COMPOBOKAaIMCh MpeKpalleHHAMH PaWOCBASH Ha KOPOTKHX BOJIHAX F 
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PBeULeHHOM YaCTH seMHOPO INapa, CBASAHHBIMH C YCHJIeHHeM NOTOKa ybTpadpuo- 
BrOBOK paylvauHH. ITO ABsIeHHe HMeIO MeCTO TakxKe MH BO BpeMa TMocwesHeli 
WABILIKM KOCMMYeCKHX JyyeH. BcmbilikKM KOCMHYeCKHX sy4eli COMpoBOx Mauch 
Soke HanOolee MOUHbIMH XpOMOC(PepHbIMH H3Bep2KeHHAMU ,Ha Comnue (3-+ 
@), Upunsroii MexkqyHapoquol wikKase), HauHHaBLIMMHcCs HeCKOMbKO paHbue 
HbIUKH KOCMHYeCKHX stydeH (oT 15 Muu. Jo | yaca). Tlostomy, xora cBeqeHul 
{TaKOM MOILHOM xpomoc(iepHoM u3BepxkeHuH 23 II moKa HeT, MbI HOnaraem, 
}o OHO, MOBHAHMOMy, HMeJIO MeCTO HM HayaOCb IpHMepHO B 3 yaca 30 MHH. 
LpoBoro BpeMeHH (cya MO Hayay MpeKpamenuaA paquocsa3sn). Xpomociep- 
© H3BepxKeHHe MOTIO MpOWSOlTH Ha CeBepo-3aNafHOM Kpae BHUMOl uacTH 
WIHEYHOTO JIMCKa, Pe B 9TO BPCMA HAXOMMMaACb MCKJIOUNTEJIbHO AKTHBHAA O6- 
CTb C OOJIbINMM YHCIOM MATCH HW (PMOKKYI, C YaCTbIMH, CpaBHUTeIbHO HeOOWb- 
AMM XPOMOC(PeCPHbIMH H3BePXXCHHAMH, C YCHJICHHEM HHTCHCHBHOCTH KesITOI 
)POHAIbHOH JIMHHH *. 

Tlocnequaa BCMbIIKa KOCMHYeCCKHX Jyuel OTMMYAeTCA OT TIpeMbILyUWUX pst- 
‘)M_ cBoeoOpasHbIxX yepT. B YacTHocTH, BCMbIIKa KOCMMYeCKHX syueli 
1) XI 1949 r. sanasypiBana B Espone mpumMepHo na 30—60 Muu. m0 cpaBHeHHtio c 
(mbuuko Ha AMepukaHCKOM KOHTHHeHTe (4), a TelMepb Ha pxAe WHpPOKO yya- 
‘HHBIX [pyr OT [pyra cranuuax CCCP BospacTaHve MpOH30IIO MOUTH OfHO- 
MemMeHHO (B MpesetaxX HeEMHOrHX MHHYT). SaBHCHMOCTb HHTCHCHBHOCTH KOCMH- 
HCKHX MyyeH OT JONTOTbI BO BPpeMA TMocweqHeli BCIbIIKH, MOBHMMOMy, CO- 
Macyerca c pesympratamu padorsr (°). M3 9Toi padorbl cmegyer, YTO BOspacrTa- 
Jie HHTCHCHBHOCTH B HeKOTOPOH H380paHHOH 30He**, BbISBAHHOe JOMOMHHTeJIb- 
IM TIOTOKOM UacTHI, KOCMHYeCKHX sTyyelt oT ComHua, JOmKHO ObITb B He- 
WONbKO. pas Oombe, YEM B Apyrux OOmacTAx. 
| Mbt XOTHM TIOJYeEPKHYTb elle OHH BaxKHbIM tbhakKT — 3HadHTeIbHO GObILyIO 
IMUMHY TocweqHeH BCMbIMIKH 10 CpaBHeHHio C Npesbiyuumu. JlelicrsutTenb- 
), 19 XI 1949 r. Bo BpeMa HaHOonee CHIbHOH U3 UYeTbIPeCX H3BECTHBIX 
STIBIMIeK KOCMHYCCKHX JIyueH, 3aperHCTpHPOBaHHbIX B MPOLIWIOM, BOspa- 
PaHve YKeCTKOM KOMIMOHEHTbI KOCMHYeCCKHX JIyYeH Ha ypOBHe Mops B SikyTcKe 
), Mocxse nh Espone He mpespiuamno 20%, a B Uenrenxeme Oplio oKon0 40% 
'). Uenrenxem HaxoOjMJIca Tora B 30H€ MaKCHMasbHoro BospactaHua (°). 
3 II 1956 r. B 30He MakcHMasbHoro BospactaHua (MockBa — CBepJJ0BcKk) 
BeJIMYeHHE HHTCHCHBHOCTH XKeCTKOM KOMMOHCHTbI KOCMHYECKHX JIy¥eH JOCTH- 
ato 400— 500 % . Takum 06pa30M, Mocule HAA BCIbIIKa KOCMHYeCKHX JIyyel Oblia, 
OBuuMomy, pa3 B 10 Gomee cHmbHOH, 4em BcrbIKa 19 XI 1949 r. 

Ananv3 pactipeseeHust BeJIMYHHBbI BCIIbILIKH KOCMHYeCKHX Jyyel 10 MpH- 
eeHHbIM BbIUe JaHHbIM HW JaHupm VM. K. Baprona (octpop Amatika)** *no3Boms- 
T CKa3aTb, 4TO MOCMeCAHAA BCMbINKAa KOCMHYCCKHX Jy¥eH, TaK Ke Kak H Mpe- 
BIyilasd (7,7), BbIsBaHa JONOJIHHTeIbHbIM TOTOKOM MOJIOKUTCIbHO 3apA2KCHHBIX 
ACTHIL OT ComHUa, 3aBeOMO COjep2KalllMM uacTHUbI Cc 9Heprvel Oosbue 5 Bos, 
NOBHMMOMY, He COJepxKallluM “aCTHUbI Cc 9Heprvel OobuUe 10—15 Bos. 
STOTT JONOMHHTeIbHbIM MOTOK B yKa3aHHOH OOlacTH SHeEprHi 3a Mpeemamu 
JEMJIH JJOJLKeEH TIpeBbIWAaTh HOPMaJIbHbIM HEBOSMYLJCHHbIM MOTOK KOCMHYCCKHX 
lyyeli mpHOmusuTembHO B 100 pas. ; 
BospacraHue noTOKa KOCMMUeCKHX Jy4eli MpOHCXOAMMO UpesBblYaHHO ObI- 
Tpo, mouTM MrHoBeHHO. Coal ero mpoTeKasl Oomee NOCTeMeHHO, MO 3aKOHy, 
WIM3KOMY K 9KCIOHCHIMaJIbHOMY. 

B nacrosiee BpeMA IPH NOMOMM MeTOAa KOSpPPHUMeHTOB CBASH MerK]y Nep- 
3HUHbIMH MH BTOPHUHbIMH BapHalMaMu (*,”) MpOBOAMTCA eTaMbUbIM aHaJlH3 T10- 


* [Ipumeranue npu Koppekmype. CoraacHo momyyeHHomy coo6menui0 = ToKuiickoli 
TpoHoMuyecKoH odcepBatopunH, 23 II 1956 r. WeHcTBUTeJIbHO HMeJIO MeCTO MOIIHOe (ie 
(0 «punatoH  MexmyHapoqHo  WKase)  xpomocdepHoe UsBepxKeHHe, HauaBltleecs 
; 3 4 31 MHH. u mocTuruiee MakKcuMyMa B34aca 42 Muu. MupoBoro BpemeHH. Ms3Bepxeune 

. fe) 
[POHZOIIO Ha CeBepo-sallaqHOM Kpae MHCKAa (22,5° N, 73° W). 4 
** Bo ppema senpmmKku 19 XI 1949 r. sto Obi1 palion Uenrenxema — Kaatimaxca (CIA), 
30 BpemMaA Tocwe_Hel sBcmbuKH — pation MocKkspa — CpepAuoscKk. 
*** Uacruoe coobmenve mpod. UW. K. Baproua npod. C. H. BepHosy, 3a koTopoe Moubsy- 
Mca cay4uaem BblpasuTs MW. K. Baptony OarofxapHoct. 
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JIYYCHHBIX Pe38yAbTATOB HaOsmoAeHH. OH NO3BOJHT BbISBUTb SHEpreTH4eck! 
CHeKTp H CTPYKTYpy JOMOMHUTeIbHOrO HOTOKa KOCMMYeCKHX Jydeli BAAN | 
Semsu, ero H3MeHeHHe CO BPeMeHeM H HalipaBJlenve, OTKYa MPH YacTHU 
BbISBaBLUMe BCHbIUKY. Tako aHas3, JIA KOTOPOrO BaxKHbI JaHHble TakxKe 
10 BCeM OCTaJIbHbIM CTaHIMAM MHpa, PerHCTPUPYIOUHM PasJIHYHbIe KOMMOHE 
Tbl KOCMHYCCKHAX JIYYel,MOSBONUT NOY UTb Pe3yJbTATbI, HEOOXOAUMBIE JIS NOH 
MaHMd Me€XaHH3Ma YCKOPeHMA 3apAXKeHHBIX YaCTH AO SHepru MOpsAKa 10 Bs 
MeXaHH3Ma McIycKaHuA UX H3 Coma H B3aHMOJelCTBHA C Me>KIJIaHeTHBI 
MarHHTHBIMH TMOJAMH MW MarHHTHbIM MOJIeM SeMuJIn. 


Hayuno-uccleqoBaTeJibcCKHH MHCTH1YT Iloctynua0 
3eMHOFO MarHeTH3Ma 27 III 1955 
CpBepaiopckaad reopu3snyeckan oOOcepBaTopua 
TOusucckad CTaHWHA KOCMHYeCKHX Jyuer 
Cranuva kocmMHy¥ecKHx myyeH Ha mbice LImuyta 


HWHMTHMPOBAHHAA JIMTEPATYPA 


110. T. UWadep, [peunsnonnpii perucrpatop Kocmuyeckux wyuel, Jluccepraun 
@®VAH, 1950. ? JI. MW. LHopmau, O npupoge Bapuwayni Kocmuyeckux syuel, J[uccept 
uua, HHH3M — ®HAH, 1955. 2A. HW. Ky3pmuu, I. B. Ckpunnud, I. B. Ts 
HyToBa, lO. T. Ulagep, JAH, 108, No 1 (1956). 47. 9auno0T, ®usuKa TH Kp. 
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CHabuUKOB, A, H,. Oe uu, 10. T. Ilag@ep, 
cep. bus., 1, 42 (1955). 7 U Ao opMau, M33. AH CCCP, cep. u3., 20, 24 (1956), 
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Joxaago Akafemuu nayrx CCCP 
1956. Tom 108, Ne 5 


PHSHKA 
i. M1. KACbAHKOB 


O HEKOTOPbIX 3AJAUAX TEOPHH ®OKYCHPOBKH 
IJIEKTPOHHbIX JIYYUEN 


(Il pedcmasaeno axademuxkom JI. A. Apyumosuren 22 XII 1955) 


| . YpaBHeHMA TpaeKTOPHH 9IeKTpOHa B MeCTHOM CHCTeMe KOOpsHHaT 
ta 4 q, THe OCb S eCTb TaK HasbiBaeMad TaBHaA TpaeKTOpuA MyyKa, a oc 
), 7 HalipaBsenbl 10 HOpMasH MW OuHOpMasM K raaBHOlt TpaeKTopuu, B Ma- 
NaKCHaJIbHOH OOacTH, Oe3 yueTa PeJIATHBUCTCKHX HOMpaBOK, 3allHCbiBaloTCHA 
3 Bue 


p" + aop’ — bgq’ + ayp + aq = 0, 


I 
q” + aq’ + bop’ + bip + bq = 0, 
ie 
MD’ 1 mW’ \- 
Oy = xq» Op = sq (4xD + oV OF"); 


Be een gu + 2(k?— 2) 0 + aVO(dyy + +2 y,—2P I, 
Lig en See Seay ee a bs) | 
zr wp [2K + x0" — 923 —2V@ (Yoo + $2 2), 
ae 22D — 95, a VD (Yas 32 2 + ob") |; 


5) 


(3) 


Wi bes 


2(S, p,q), Y(S, Pp, 9) — WIEKTPOCTaTHCTHYeCKHH HW MarHHTHbI CKasApPHbIM Mo0- 
TeHuvasmb; DP = O(s), V = W(s)— ux 3HayeHHA Ha OCH; ¢ HM Y CO 3Haudkamu 
2yTb 3HAYeHHA UaCTHbIX IPOW3BOHbIX OT MOTeHI[MaIOB Ha OCH S, pH 
9TOM 3HayOK 2 yKa3biBaeT AuippepeHMpoBaHve 10 p HM 3HayOK 3 — qudibe- 
peHlupoBaHHe 0 q; k, * —KPHBM3Ha HM Kpy4eHHe OCH S; 

F 


| Be estan (4) 


é,m—3apxAq u macca amektpoua. Irpux odosnauaet AupepenuupoBanne 
Mo s. 

Ypapienna (1) ¢ ToUHOCTbIO AO OOO3HAVeHHH WH HeSHAUMTEbHbIX Mmpeod- 
a30BaHHUli coBilajjatoT c ypapHenuamu IT. A. Tpunoepra (?). 

2. IIpu nomouyH Moy,cTaHOBKH 


So meer 


p= oa (x cos x — ysin x), (5) 
g= ® “*(xsiny + y cosy), 
Tye 


= —z\ bods, (6) 
0 
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cuctema (1) 3aMeHaeTCA paBHOCHJIbHOM el cucTemMoli 


. i ae = Qy1X% + Ayo), ( 
y” = Ay X + AgoY. 


KostbbuiveHTb! STO CHCTeMbI. OMpesemstoTcaA (opMyaMu 


oO” Dear it 


Gy, = — (a2 + 6,) sin x cos x — 0, sin? y — a, cos*x + 7 — 7 ee — 
14) B®! 

Ay, = (a, — bg) sin x cos x + 8, sin? x — a, cos’ y — = bp ie 40 ; ( 
1) by@! 
Gy, = (a; — by) sin x.cos x + a, sin? x — by cos? x + bo + E> 


; ” a 1 
Asa = (Gq + 0,).sin x. cos x — a, sin? y — by cos* x + 7 — a6 ea Ty Oe 


‘Cuctema (7) — CaMOCOlNpAxKeHHaA, T. €. Ayy = Agy. 
3. B carygae, Kora OCb S eCTb MpAMaxHt UW Mose CHMMeETPHYHO OTHOCE 
TeJIbHO ee, (7) MOXKHO 3aMCHHTb ypaBHeHeHHeM 


BR eted == Oy ($ 
rye | 
Fa FONE Nee aa 


~ 16 ©? | 8m ; | 


JloctaTrounble yCOBUA CyUleCTBOBaHHA TOUKH U3 (a,b), conpsAxeHHOH 
S=a, NowyyuM, ecM MoTpeOyeM, uTOOBI MpesesbHad saqaya 


— R"—TR=iR, RO=Ri =o (10 


YMeJIa HeMOJIOKNTeNIbHOe TepBoe coOcTBeHHoe 3HayeHHe. Mcnomb3ya 9KcTp 
MaJIbHylO TeOpHio COOCTBEHHbIX 3HAaYeHHH, OTCIOa Mosyyaem JocTraTouHG 
ycsosue Ha T B Buse 


b 
\(R? —TR®) ds <0, (11 


a 


rye R = R(s)— HekoTopad ABaxkIbl HelpepbiIBHO AUddepenuMpyemaa (yHr 
MA, OOpaljaioujaich B HyJb UpH s=a, s=b. B uyacruocru, Gept 
R=(s—a)” (6—s)" (m,n > 0, nemnpie), nomyuaem: 
b 
( (s —a)*" (b — 5)" T (s) ds > 
SS mn (2m — 2)! (2n — 2)! 
~ Im +2n—1 (2m + 2n— 3) 


(b —_ Py ial (1s 


Takoro xe THMa YCOBUA CyIeCTBOBaHHA CONPAKeHHbIX TOUeK Ha MATeL 
Bane [a,b] Momyyatorca Ja cuctempr (7) (usm (1)), ecu BocnOmb30BaTbC 
H€KOTOPbIMH pe3ysbTaTamu paOoTb! Bamca u Mlen6epra (?). 

Mmenno, ecu o603HaduTb 


20. (5, %,Y, X,Y!) = x"? +. y’? + ayyx? + Qarxy + dgoy?, (le 
TO MOCTATOUHBIM YCJOBHEM CyYyeCTBOBaHHA COMpAKeHHbIX ToyeK Ha [a, ¢ 
Jia CucTembl (7) OyjeT HepaBeHCTBO 
b 
| 20(s, x,y, x’, y')ds <0, (14 
a 


S14 


jqe X=x(S), y=y(S)—Kakue-HnOyIb [BaxKAbI HeNpepHiBno yudipepen- 
(upyemble (pyHKWMH, OOpamlaiolyuecA B HYJb pu s=a, s=—b. 

J CpaBHenue SuGTeME (7) c cHcTeMOH TaKoro xe Bua, HQ Cc NMocTOAHHBIMH 
; 0 0 0 8 

HIPPuNeHTaMu Ay, Ayy = Ag, Ag, IA KOTOPOH a u CYTb COMP AKeHHbIe 


UKM, jaeT YCJIOBHA CyMIeECTBOBAHHA COMpsxKeHHbIX TOUeK Ha [a,b] jaa 
acTeMbI (7): 


a > ay, (ay — Q41) (a3. — 22) — (Qi5 — A)? > 0. (15) 


i 


ny . + 
aaa yepes X MaTpHlly (pyHaMeHTasbHOlt cHcTeMbI pellenuii 
aa (7): 


Xy Xq X3 X%q 


ar eee 1000 

all eget. hin Ovals Oi 1) 

2S) ih Si bay lel |S (16) 
ear ay me 


}- Jlemma 1. J[va mozo umo6el cmuemamuueckoe us06paseHue Oblao no- 
WoOnHO npedOmemy, Heobxodumo u Oocmamo4Ho, 4mMobeL OblLAU BbINOAHEHL YCAO- 


1 (6) = yo (0), 1 (6) = + (6). (17) 


JlemmMa 2. Jremenmot mampuuor X c aaemenmamu Xp 63QUMHOLL K Hell 
MAMPUYl CBAZAHbL COOMHOWEHUAMU 


~ 
~ 
~ 
~ 


| Xin || =|] Ys Ye ~¥1 “Je (18) 
Sg Nig Xy Xo 


—Y3 —Va Sr Ye | 


Teopema. J[aa moeo umobol cmuemamuueckoe u3z0bpasteHue ObtA0 no- 
06HO npedmemy, HeobOxodUMO u Oocmamo4Ho, “mobel OblAU ébINOAHEHOL 
CAOBUA 


x4 (6) =+-ys(6), ya (b) =F x3 (0) (19) 


(ycaogua nodobus). 

5. KoopaquuatTHad JIMHHA p MNOCKOCTH S=a M300paxKaeTcA HeKOTOpoli 
Hipamoi nockocru s=b. O6do3Hauum uyepe3s M, maciita6 sToro u300paxe- 
uua. Ja KOOpquHaTHOH JHHHM g M0cKOCTH S=a@ MacuiTaO Hs00paxKennA 
0603Hauum yepes M,. Ecau uz06paxenve nogo0no upefmety, TOM,=M,=—M. 
Ana 2sTHx BemMuHH UMeemM (opMy.JIbI: 


O,\'/ V x? (6) + v2 (0) 


a nn * an dee: (20) 
D,) + 1x, (0), (0) — xy (0) 5 (0) 


=| 


a (ea i 5 (8) $95 Oh | 
+ [24 (b) 94g (0) — 4 (0) V5 (0)] 


| 
ee 


V £ 1x (0) 94, (0) — x (0) 5 (0) 


. 6. YcnoBua, MpH KOTOPBIX 9JIeKTPOMArHUTHOe Nose JaeT us0Opaxenne 
1 

MIockocTtH S$=Q@ B MVJIOCKOCTH S$ =b, Ip 3TOM H300paxKeHHe, MOOOHOe 
Tipeymety, c Hallepeq 3a aHHbIM KOIXPPHILHEHTOM NOMOOMA, OMpefemAI0TcA 
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CBOMCTBaMH TOJUbKO JBYX pelleHuit (X3, Ys), (Xa, Ys) PYHMaMeHTaJbHOH Ma’ 
pHIIbI. A x 
Aaa pewlenusa *lpamoi gayauH pacueTa oA, OOsafatolero 3a/aHHbl 
(bOKYCHPYIOULMMM CBOMCTBaMH B MapaKcHaJIbHOH OOIaCTH, ONpeseJIAemM (byH 
WMH X3, Y3, X4, Ys TAK, YTOOK] OHH YAOBMETBOPAIH yCNOBHAM (19), ycnoBua 


X3Y4 — XaY3 = O (a= 5 <0); (2 
XgXq — X4Xq + YsYe— Ys = 0 (AK 8 <8); (2 
x; (a) = x1 (6) =y: (a2) =y:(0)=90 (i =3, 4) (2 


u Obl Obl aHamMTHYeCKUMUM (yYHKUHAMU a<s<b, He MMeIOUIMMH Hyse 
B 3TOM IIPOMexXYyTKe 3a UCKJIOVeHHeM TrpaHHl MHTepBasa. CucTemy Tak 
(byHKUMM MOXKHO OMpeseMHTb, HallpHMep, TaK, KaK 93TO each AVIA ypak 
Henna (9) (3). [Ip atux ycuiopuax cucTema 


Xia iQys. = Xi, 
ui + Yidie An h=Be4) (26 


XiQy. + Yio = Yi 


OJHO3HAUHO ONPeJeJIAeT BEJIMUHHBI Qy1, Ayo, Ago. 

CymlecTByeT GOecuHcCyIeHHOe MHOKeCTBO MOJeH, YAOBJIETBOPAIOULUX yCuC 
BUAM IIpAMOM 3aauv, B TOM 4HCIe KaK UYHCTO 3JIEKTPOCTaATHYeCKHX, TaK 
UHCTO MaPHUTHBIX Nove. B YHCTO 92eKTpocTaTH¥ecKOM ose Jaa onpel¢ 
eHun © = O(s) uMeeM ypaBHeHve 


Soy (UIE | 
5 a (27 
B UMCTO MarHHTHOM cyryuae Qua Y= VY (s) umeem ypaBHeHHue 


Canta 


ion — ht — a7 a3. (28 


OTmMeTHM, 4TO IpAMaad 3aqaua ABMAeTCH 3aqayell Toro we THMAa, YTO } 
paccmotpeHHaa H. II. Epyruupim (*). 


JleHuHrpaxckHl 9IeKTpOTeXHHYeCKHH =HHCTHTYT Tlocrynuao 
um. B. HW. Yapanosa-Jlenuna 22 XIE 1955 


UHMTHMPOBAHHAS JIMTEPATYPA 


1T.A.T puu6epr, JAH, 38, Ne 2—3, 89 (1943). % GA. Bliss,J.I1.Schoen 
berg, Am. J. Math:,.53, 780 (1931)... 9 Il. TI. KachauKos, )KT®, 23,° Ne 3, 5s 
(1953) 4H. W. Epyruwu, Ipukaaqy. matem u mex., 16, 6, 659 (1952). 
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a JToraayn Akafzemun nayr CCCP 
1956. Tom 108, Ni 5 


PH3SHKA 


A. B. KOPAH 


zs A 
Ob HCHYCKAHHH HEHTPOHOB KOPOTKO)KHBYLMM AKTHBHbIM 
OCAJKOM PAJIOHA 
(IT pedcmasreno akademukom A. ®. Hoge 28 XII 1955) 


B mpouecce HccJleqOBaHHA {-H3IyYeHHA paona, MOMeleHHOrO B aMnysKH 
3 YHCTHIX TAKEJIbIX MCTAJJIOB, KOTOPOe MPOBOAHJIOCb ABTOPOM COBMECTHO C 
ei. PycHHOBbIM, -ObIIO OOHapyxxeHO HasMuNe caGoro HeliTpoHHoro doua. 
ad mioqaemast HeHTPOHHaA aKTHBHOCTb MaJIO 3aBHCeJla OT MaTepHasia aMMysKU 
— cocTaBlIasia OKOIO 3 HeliTpoHOB B, ceKyHyy Ha | MuMJIMKIOpH pajona. 


Me 


d 
ay 
S 


Akmubyotins 
6%  pabuobecno 
g 


S 


“50 100 150 A 200 250 mun. 


r 


Puce. 1. Pacuerupre kpuppie: J—RaA, 2—RaB, 3—RaC. 
A—momeHT oTKkayku Rn. a—uncnO HeliTpoHoB, 6 — y-aK- 
THBHOCTb 


_ Wismepsnacb 3aBHCHMOCTb YHCJIa HCIyCKaeMbIX HelTPOHOB OT BPeMeHH: 
) AIA pajloHa, BBeeHHOrO (B BaKyyMe) B aMIIyJIKy; 6) WIA KOPOTKO*KUBYy- 
fero ocaj[ka 9MaHallMH paluA, BbICAKeHHOTO Ha MeTaJJMUeCKYyIO NOAKMAaKy. 
lonyueHHad 3aBHCHMOCTb yY- HM HeHTPOHHOM aKTHBHOCTH OT BpeMeHH sACHO 
OKa3biBaeT, 4TO H3yyeHHe CBA3aHO C RaC usm C KOPpOTKOXKUBYLIMMH po- 
YykKTamuv ero pacnaga RaC’ u RaC”. Ha pune. 1 npupeyzeHbl sKcepHMeHTaJb- 
ble JaHHble, a TakxKe paCueTHbIe KPMBbIe 3aBHCHMOCTH YHCa aTomMoB RaA, 
\aB u RaC or ppemeuu. 

 B Aaabrelimiem Opiio NpeNpHHATO NOApoOHoe ucceqOBaHHe MeXaHu3ma 
TOTO sABJIeHHA. 

IlokasaHo, 4To sfepHbr cboToaddpekT Ha JelHTepHu (cofepxaleMcaA B Ma- 
aduHOBOM 3aMeqJIMTeNe), BbISbIBaeMBIMi 2*eCTKHM y-H3myyeHHem RaC" (?,°) 
#, BO3MOx*xHO, RaC (3)), He MOmeT OOBACHHTS HaGwOJaembIi spdexT. Oueu- 
a BepOsATHOCTH (y, N)-peaKI[MH, OCHOBAaHHaH Ha UW3BECTHOH BeJMUMHE ceye- 
UA IA JelirepuaA, WoKasbiBaeT, YTO 3a CueT AepHOoro (poTosdPeKTa MOrKeT 
O3HHKaTb He GouIee HeECKOJbKHX MpOWeHTOB HaGwtofaemMblx HelirpoHos. Boni 
OcTaBJIeH KOHTPOJIbHBIT OMbIT, B KOTOPOM HCTOUHHK MOMelLaJICA B CBHHILOBbIIt 
WMH Ap c TomMMMHOM creHoK 25 MM, IpHueM sdPpeKT He MeHAJICA B Tpefesax 
TaTHCTHYeCKHX O1mMOOK u3MepeHHit (-+6%), XOTA MHTeCHCHBHOCTb 2KeCTKOrO 
“W3IVYeHHA jlOJKHA ObIIa YMeEHbIATbCA pH 9TOM He MeHee YeM Ha 40%. 
_ Oguoli 43 BepoOsTHBIX IPHUHH UCIyCcKaHHA HEHTPOHOB MOrJa ObITb («, M)- 


: 
leAKIMA TO NCHCTBHEM a&-YacTHIL RaC’. 
| 


Ha6smoqaBuleecad MOCTOAHCTBO pe3YJIbTaTOB H3MepeHHi (MpOBOAMBIINXCA 
| OJMHAKOBBIX 9KCIEPHMEHTAJIbHbIX YCJIOBHAX) MPH HCHONb30BAHHH NOMKMayl- 
WM U3 MeTaJWJIOB CO CTOJIb OTJMYHbIMH ATOMHbIMM HOMepaMH, KaK IlJlaTHHa, 
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TaHTasl HW HuKeb (cM. TaOm. 1), ykKasbIBaeT, TO (%, N)-peakKUMA Ha Api 
CaMOlH MeTasIAHYeCKOH NOJKMaqKH He MpOWCXOMHT. 

3ameTHM, YTO B TAaOJIN! 
Ta6anna 4 yKa3aHbl JIMLIb craTHeaea 
OWHOKH H3MepeHHH; HapsaAyy 
HUMH BO3MOXHO oom 


‘\ 


Matepvan lomklagKu Hue 3HaAYHTeEJIBHO OOJIbIn 


CHCTeEMATHYECKON OWHOKH, CBI 
Helirpounaa axrus- 3aHHOU C OTJHUHEM 93HEpri 
HOCTb (HeHTPOHOB HeEUTPOHOB, UCIYCKAa€MbIxX W 
Ha 1 MK B 1 cex.) | 2,7-0,15] 2,8+0,4/2,9+0,15 CieqyeMbIM UCTOUHHKOM 
(Ra + Be)-neliTpoHHbIM oman 

HOM. 

Jlna jlabHeliero BbIACHeHHA BOMpoca 0 BO3MOXHOCTH (%, n) pea 
aKTHBHbIM OCaJlOK HaHOCHJICA C OAHOM CTOPOHbI Ha MeTaJJIMYeCKYy!O (poutbr} 
KOTOpad NOMellaslach BOJIM3H OCH WHJIHHApNyecKkol BakKyYyYMHOM KaMepbl. a 
HCTOUHHKOM HM CTCHKaMH, KOTOPbi€ MOKPbIBaJIHCb TaKOH Ke OMbTOM, BBOAMI 
CHeKTpaJIbHO UHCTHIM reiMH Mp 
pasJIMUHbIX JaBIeHHAx. TopMoxmKenHve 


Pt | Ta | Ni 


Ss 
B TeIMH YMeHbUaO SHEprulo a@-yac- = & 
THU, Waaioulux Ha cTeHKu (4ucIO |= 8 
KaMepbl UX cocTaBIano ~45% or & 
nowHOro uncCa YacTHH). CHHxKeHHE as 


2HEprHu %-YaCTHUbl B TeJIHH BIMVJIOTb 
no 5,4 MsB He yMeHbiIao Ha6JO- 
JlaeMoro BbIXOJa HeHTpOHOB (cM. 
puc. 2). B To xe BpeMA M3 HallHx 
JAHHbIX CJlIeqyeT, YTO B IPHCyTCTBHH 
JMlib pajona u RaA (FE, ~5,5 4 
~ 6,0 Mss) HelTpoHHoe u3syueHHe 
cocTaBlaeT ~5—7% OT paBHO- 
BecHoro (cM. puc. 1). Ouesugquo,uto PH. 2. Ap = 16 cm He, F, = 5,4 Mop 
ecIH Obl atp(PeKT BBISbIBaJICA (%, n)- 
peakuweH, TO OH JOuKeH Obl Obl ynacTb NpuMepHo Ha 40% (nyHKTMpH 
KPpuBaw puc. 2). 
TakuM oOOpasoM, HOO («,n)-peakWMA wrpaeT B UCCIeE_yeMOM ABJIeH 
BTOPOCTelNeHHY!0 POJIb, HOO OHA BOSHHKaeT JIMWIb Ha MOBePXHOCTH caMc 
AKTHBMpOBaHHOrO OOpasia 3a cueT KaKOH-HOO cHelMdpuyecKkolH Mpumecnu. 
Ec mociequee npefMonoxenve BepHO, TO MPH CKaqbIBaHHH oOpas 
ClOeM BHYTPb o*PPeKTHBHAA TOJMHHA MpPHMeCH MH, COOTBeETCTBEHHO, BBIX) 
HeHTPOHOB JOJKHbI ObIM Obl yyBoNTBCH. Ha onbire H3MeHeHHUA aKTHBHOCK 
(B ipeflemax CTaTHCTHYeCKON OWIMOKH U8MepeHHH + 10%) o6Hapyxeno He Onl, 
Bo3MOxXHOCTb HCIYCKaHHA HelTPOHOB B pe3yJIbTaTe CaMOIPOH3BONbHOK 
WeseHuaA sAyep AKTHBHOTO OCaj{Ka (BEPOATHOCTb KOTOPOl BeCbMa Maula c TOI 
KH 3PpeHHA TeOpHu) Oblia TakxKe HCCeEFOBaHa IKCHEPHMEHTaJbHO *. 
IIpu NoMmbiTKe JeTeKTHPOBaTb OCKOJKM JeJIeHHA B HYOHH3AMOHHO Kamel 
OKa3aJl0Cb, YTO NepHo Nouypachayla OTHOCHTeMbHO JeNeHHA WO MeHb 
Mepe Ha 2 TlopsyKa Oombile, YeM HeOOXOAUMO WIA OGBACHeEHUA HaGmo pel 
Moro 3dpcexkta. | 
HavOovlee BepOsATHBIM MeXaHH3MOM HeliTpoHHOrO u3ulyyenua Ham nIpe} 
CTaBJIACTCA Mpowecc HCIYCKaHWA HeHTPOHOB BO3sOyxKeHHbIMH sqpamu Ral 
oOpa3ylolyumuca pv $-pacnaye RaC"” (ucnycKkanne «3ana3fbiBaloulNxy Hef} 
PpOHOB). 
Tomas aueprua mepexoga RaC"—RaD cocrapaser (no JaHHbiM pasay 


HbIX aBTOpOB) 5,4 (4) um 6,0 Mop (5), a aHeprus cBa3u «MOcnequeroy Hell 
poua B RaD—5,2 unm 4,8 Mop (8). | 


Akmubiociio 6 


| 
* B ucceOBaHHN 9TOTO BoNpoca MpunuMan yuacrue A. H. Bappimes (1951 r.). | 
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+ Ecm mpi caMoM HeOsaronpuaATHOM cOOTHOMIeHHH yKa3aHHbIxX 9HeEprHult 
PEAMONOXKUTH, YTO HMeeCTCH NaplMaJIbubIi B-chekTp ¢ rpaHMuHolt sHeprueli 
u- 100 K9B, HHTeHCHBHOCTb KOTOpOro cocTaBuIAeT mpuMepHo 2-10 or uncaa 
pciaqoB ja ocHOBHOrO B-cnextpa RaC” (Egmaxe = 1,8— 2,0 Mos), To MOryT 
PUyCKaTbCA HeHTPOHbI C 9HeEprHeH Takxe ~ 100 K9B. [loqo6uprit npotecc 
pr Obl KOHKypHpoBaTb C MpAMbIM WIM KacKay{HbIM {-HepexoJOM B OCHOBHOe 
cTosHue Rab. 

1 BosmoxuHoctTb No,oOHbIx TepexojoB B RaD 
sblla TpeoxwKeHa He3aBHCHMO OT Hac, HO 
<CIEPHMEHTAJIbHO OOHAPYKUTb 3pekT aBTo- 
jaM He yJlasiocb (°). 

| Bonee  HenocpeycTBeHHoli IpoBepkon 
/peqMouoOxKeHHuA OO UCHyCKaHHM HeliTpOHOB 
focme $-pacnaja RaC" spaserca usyyenne 
HTpOHHOH @KTHBHOCTH BbIeneHHOrO rpe- 
fapara 9Toro w30TOMa. AKTHBHOCTb JouxKHAa 
MeHbIUaTbcad C TepHoyom 8-pacnaya RaC’ Al é J 4 mun, 
1433 MHH.). 

CoOupaa 2uleKTpHueCcKHM 1OJIeM HOHBI Puc. 3. 7, = 1,4+0,7 wun. 
Tyaun RaC’, o6pa3yrolivecd pu «-pac- 

jaqe RaC, yfanocb NouwyuYHTb MpenmapaTsl, oOorauleHHple RaC’*. Ha- 
jaJibHad HelHTPOHHaH aKTHBHOCTb (B pa3JIHUHbIX ONbITax) B 50 u Gouee pas 
;PeBbillalla Ty, KOTOPyiO MOKHO ObIJIO OXKWaTb, HWCXOAA U3 %-AKTHBHOCTH 
|BIJeJIeHHbIX [penapaToB, H3MepeHHOH No y-sydam RaC. 

Ha pwc. 3 NpHBeyeHbI JaHHble, MOyYeHHbIe B OHOM H3 OMbITOB pu 
YMMHPOBaHHH pesyJbTaTOB JIA 10 H38MepeHHBbIX MOCMeLOBaTeIbHO OOpasIloB. 
SaBHCHMOCTb AKTHBHOCTH OT BPpe€M€HH ACHO YKa3bIBaeT Ha CYLLeCTBOBaHHe 
€HTPOHHOH AKTHBHOCTH C KOPOTKHM BpeMeHeM *KH3HH. IIpamaa, ompejessato- 
an llepHoy| NoOsypacnaya, MpOBezeHa MO MeTOJy HaHMeHbINMX KBapaToB. 
JwWUOKAa B OMpejseJIeHHH BeJIMUHHHI Tt, BLIYHCIeHa C yYeTOM COOCTBeHHOrO (oHa 
7CTAHOBKH (7) (B OOJIbIIHHCTBe ONbITOB (POH 3a NepBy!O MHHYTY H3MepeHHit Obl 
IpHMepHO paBeH apexTy). 

SHaueHve TlepHofla Mouypactiajja, WOMydeHHoe Kak CpesHee B3BeWIeHHOe AIA 
’ aHaNOPMYHbIX OUbITOB, PaBHO Tyeirp = 1,6--0,3 MMH.; OHO coBlaqaer B 
Ipeylesmax CTaTHCTHYeCKOH OWHOKH C TaOJIHYHbIMH JaHHbIMH JIA Tepvoa Mo- 
Iypacniaga 8-axTupuoctu RaC” (1,33 muu.). 

IlpupBeyeHHble pe3yJIbTAaTbI WalOT OCHOBaHHe CYHTATb OCHOBHBIM IIpOleccom, 
OYCJIOBJIHBalOlluM HeHTPOHHY!O AaKTHBHOCTb KOPOTKOMUBYIUIeroO oOCaj|Ka pa- 
(OHa, HCNyckaHve HeHTPOHOB BO3Oy2xXeHHbIMH Aqpamu RaD, oOpasyioulumucs 
ipu $-pacnaye RaC’. 

Aptop Bbipaxkaet OularoqapHoctTs upod. JI. MW. Pycunopy 3a mocTrosxnHoe 
HMMaHHe UM TMOMOMLb pH BHIMOJHeEHHM HaCTOAMel paOorTbl U c OslarofapHOCTbIO 
TMeyaeT MOMOM[b HbIne NOKOMHOrO akag. I]. VW. JlyKupcKoro, MaBimlero pA UeH- 
ibIX yKa3aHHil. 


JlenuurpaycKui Ilocrynuuio 
()HSHKO-TeEXHHUCCKHH MHCTHTYT 23 XII 1955 
Axajemun HayK CCCP 


CO of 


Un yucna umnynecob 
= is) 
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Jloxaagm Akagemun nayx CCCP 
1956. Tom 108, Ni 5 


PH3SHK 


W. M. NOZJTOPHbIN 


O PEHTTEHOBCKOM W3JIYYEHHH MPH CTAPTE FA3SOBOrO 
PA3P AA 


(II pedcmasaeno akademuxom JI. A. Apyumosuuem 301 1956) : 


Tlospnenve cTaTeli, NOCBAL[CHHbIX BONpOCaM, CBA3AHHbIM C H3y4eCHHeM CTEé 
Ta ra3soBoro pa3spxja, MOOyAHIO aBTOpa COOOMIMTb Pe3yJIbTAaTHI, OTHOCAIIHE 
K ucclefOBanHio cTapToBoro peHTreHoBckoro u3uyyenua. Hccneqopanc 
cTapTOBOe PeHTTeHOBCKOe M3IyYeHHe, BOSHHKaloUee MpH paspAe KOHIE 
caTopHoli OaTapeH Yepes BOAOpOk UPH HH3KOM aBJeHHH, HaXOAMIMicd 
KepaMuyeckol KaMepe AvameTpom 170 mm u BpIcoToH 1000 MM. Tak Kak Haga 
Hoe HalpsxkeHve Ha 9JIeKTpOaxX KaMepbI He MpeBbimaio 40 KB, PpeHTreHd 


Puc. 1. OcusiorpamMa pextrenoscKoro ;uMMysabea TIpH 
cTapte paspaga. J\mua pasBeprKu coorBerctByer 22 ucek. 


CKOe H3sIyYeHHe MpaKTHYeCKM MOJHOCTbIO NOFOMLAIOCb B TOJICTbIX CTeHK. 
paspaAqHOH KaMmeppl. Ji BbIBO,a HU3yYeHHA u3 KaMepb! ObIIH HMCHOb30Bal 
OTBEPCTHA, SaKPBITbIC AJIIOMHHHEBON (pOMbroli, HeMOCpeACTBEHHO 3a KOTOPBIN 
pacnojaraicH JHOMMHECUMPYIOWMH KpucTam. Ontwyeckat CBA3b Me@KY f 
PUCTPHPYIOWMMM KPHCTaJIJIOM M 3allHU[eCHHbIM OT IJICKTPOMArHUTHbIX HaBos 
(POTOYMHOXUTEEM OCYILECTBIAIACb CBETOMPOBOJOM H3 OpraHHyecKOoro CTeKI 

Paspayuad kKamepa cojlepxKaa pa OTBEPCTHA WIA BbIBOa H3TyUeHH 
OHO 43 HUX ObWIO CeNaHO B SNeKTPOe, BTOPOe — B CTeHKe (papcbopoBok Tp 
Obl; 9TO OTBEPCTHeE HaxOUsIOCh Ha PaBHOM PacCTOAHHH OT OOOHX ITEKTPOAC 
Ha peructpupyromnit KPHCTaI, PacNONOXeHHbIM 3a TepBbIM OTBeEpCTHe 
MOrIH NomaaTb KBaHTbl, BOSHHKAIOWIMe Ha SJIeKTpOe WM CTeHKaxX KaMep 
Yepes orpepcerue B cTeHKe TpyObl Ha [pyro KpucTa Monaqanu mMWb KBA 
Tbl, MOPOMKACHHBIE PaCCeAHHbIMH BJICKTPOHAMH, MOMABLUIHMH Ha HeOONDI 
yuacTOK CT€HKH KaMepbl, paciOsOXKeHHbIH MpOTHB OTBepcTus. | 
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Mimnypcbt Mocie ycuieHust NOaBaucb Ha BXO ABYXJy4YeBoro HMMysIb- 
oro ocunmorpapa OK-17. Bropo ayy sanucbiBal KpHBylo HanpsKeHHA 
QNeKTpOaxX paspAAHOH KaMepbl. THMM4HaA OclHIOrpaMMa, nowyueHnan 
e€(MHHYHOrO paspsya, us0OpaxKena Ha pu. |. Kak BuHO M3 pucyHkKa, cTapT 
3pAa MpOMCXOAUT 3aMeTHO T1032%Ke MOMEHTA TIpHOKeHHA HallpsKeHHA K 
eKTpoyam. IIpu nayabHbix JaBeHuAx BOAOpoya 10°2—10°+ mM pr. cr. 3ama3- 
BaHHe COCTaBJIAe€T HECKOJIbKO MHKPOCeKyHJ, 3aTeM HAaCTyMaeT pe3koe YMeHb- 
bHHe HallpsoKeHHA Me@XY SeKTpOAaMH, COOTBETCTBYIOWee CTapTy paspaya. 
MHYJIbC PCHTTEHOBCKOTO H3JIyYYeHHA MOABJIAeTCA B MOMeHT NayeHua Halps- 
‘HHUA Ha 3eKTpoyax. J[MHTebHOCTH PCHTTEHOBCKHX HMIYJIbCOB, KaK MH Bpe- 
KpyToro clajla Hallps»KeHHA Ha 
eKTpOax, B)| HCCeqyeMbIX yCJIOBHAX 
CTaBAeT MpHOMMSHTeENbHO +4 1, pceK., 
0 corjlacyeTCHd C HMMeIOIHMMCH SKcre- 
MeCHTAJIbHBIMH J[aHHbIMM (1) JIA Bpe- 
HH (OpMHpoBaHHA paspsya. 
Uccaeqopanve 3aBHCHMOCTH MHTeH- 
BHOCTH CTapTOBOrO peHTreHOBCKOrO 
Wy4eHuA OT aBseHHA BOROpoga B 
Mepe MOKa3am0, 4YTO MHTCHCHBHOCTb 
[CHbUUAeTCA C POCTOM JaBJIeEHHA H CTa- 0 4 8 2 6 2 204m pmom 
BUTCA HcYesaIoNle Masloli MpH JaBue- TS Eg 
iM OKOO | MM PT<sCT. IIpu; ykKa3saH- Puc. 2. SaBucuMocTbh MHTeHCHBHOCTH peHT- 
IM 3HAYeCHHH | HavaJbHOU TJIOTHOCTH Te€HOBCKOIO H3JIy4YeHHA IIpH CTaptTe raso0Boro 
3a IIPMpocT 9HEprHu SeKTPpOHOB MpH PasPAAa OT AaBNeHHaA BOROpona B paspay- 
: JBYXKCHHH B 9JIEKTpHYeCKOM Moye yxKe HEPC 2 Dea a 
» MOXKET CKOMMCHCHPOBaTb HOHU3ALIH - 
IMbIe MOTepH, BCJIeACTBHe YerO S€KTPOHbI He MOryT MpHoOpecTH sHepruto 
WIbIIe TOH, pH KOTOPOH HOHV3aALMOHHbIe NOTePH CTAHOBATCH MAKCHMA@JIbHBIMH. 
3 (popmyibr Bere Quid HOHM3ANHOHHbIX MOTepb cyleqyeT, YTO NOTepH 9HEprHuH 
MaKCHMYyMe paBHbl 9HEPrHH, MOJyYaeMOlM IeKTPOHOM OT MOJIA Ha eMHULe 
IMHbI MYTH pH HavalbHOH MMOTHOCTH nN, ompeyemnemoli ypaBHeHuem 


Mamencubvocis (om. ea) 


z (1) 


e £ —HallpaxKeHHOCTb JIeKTpHyeckoro Nos; 7 — HOHH3aHOHHbIM MOTeH- 
jajl ATOMa BOJOpoOya; ¢ — 3apAy aeKTpOHa. 

Xora mpuMeHeHve dbopmyut Bete B OOacTH SHEPrH IIeEKTPOHOB, OM3KOH 
9HEPruv HOHWS3AI[MM rasa, HeJb3A CUHTATb 3aKOHHbIM, HMeIOTCH JaHHble (), 
<A3bIBaIOIWHe Ha IPHMeHMMOCTb ITOH CPPOpMYVIbI B MHTepBasle SHEP 3IEKTPO- 
~B 16—17 9B. IlogcranopKoli B ypaBHeHue (1) 3HaveHHM BeMuMHDI £, COOTBeT- 
BYIOIMLUX YCJIOBHAM OMbITa, HETpyAHO yOeCUTbCA B TOM, ITO PeHTTeHOBCKOe H3- 
yeHHe JOJDKHO IpeKpaTHTbca Ip JaBmenuv Boopoga 1,3MM pT. cr. OAHako 
KOe paccMOTpeHHe He YUMTbIBaeT AUP PySHOHHOrO XapakTepa ABWXKeHHA SeK- 
OHOB, OOsaarolulux HeOObIUMMM 9HepruamMu. Yuer Audppy3sHu IeKTPOHOB B 
CTOAHHOM 3JIEKTPHUeCKOM Ose MOKa3bIBaeT, YTO YCKOPEHHE SJIEKTPOHOB JOd- 
HO IIPeKpaTHTbCA pH aBMeHHAX HECKOJIbKO MeCHbIIHX, YM STO CJleyeT U3 
apHeHusa (1). 

Hasmune B paspaqHO KaMepe MOseKyJIApHOrO, a He aTOMapHOFO BOMoposa 
JUKHO IIpHBeCTH K TeM 2Ke ocmeycTBMAM. JelicTBHTeIbHO, KaK NMOKa3bIBalOT 
3YJIbTAaTbI SKCMEPHMeHTa, MIpeCTaBJIeHHble Ha PHC. 2, PeHTTeHOBCKOe U3wy- 
Hue MpaKkTHYeCKH peKpamaeTcaA y2Ke IPM AaBJeHHAX B HECKOJIbKO JeCATIX 
[IMMeTpa pT. cT. CioumHol KpHBOM M300paxKeHa 3aBHCHMOCTb, MOJyueH- 
i IPH perucTpaluu usIyYeHUA, BbIXOJAMero Yepes OTBEPCTHE B IIeKTpOe, 
-HKTHPOM—Ta K€ 34BHCHMOCTD, HO MO y4eHHas IPM pervcTpaluu U31yyeHHA, 
IXOJ[Mulero Yepes OTBEpCTHe B CTe€HKe KaMepbl. 
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Kak BHAHO, H3 pwc. 2, Oomee peskoe CHaaHHe HHTCHCHBHOCTH peHTreH 
CKOrO H3JIyYYeHHA HaOofaeTcA pH TOPMOMKeHUH IJICKTPOHOB, YCKOPeHHe — 
TOPbIX IIPOHCXOJMT JMUIb B HEKOTOPOM YacTH paspaqHOrO NpoMexkyTKa (1yH 
THpHad KpyBaa). Itpuyuny Oovee pesKoro ciafla HHTCHCHBHOCTH C JaBJICHH 
IIpPH perucTpalun u31yYeHHA Yepes OTBEPCTHe B CTEHKe KaMepbI HETPYHO MONAT 
QNCKTPOHbI, BOSHUKAaIOUve B PaspAAHOM MpOMexKyTKe BOMH3H KaTOa, OONAT 
MaJIbIMM CKOPOCTAHMH, HaOWpaloT 9HeEprHio CpaBHHTeJIbHO MeJ\JICHHO, Tak K 
MX HOHH3aUMOHHbIe MOTepH BeJIHKH. 

TakHM oOpa30M, C pOCTOM JlaBJICHHA, a CJIeQOBaTeJIbHO, H YyBeJIMYeCHH 
HOHH3AUMOHHBIX TOTepb 3JIEKTPOHbI MOryT MpHoOpecTH SHEprHio JIHIIb B O 
JlacTH, MIpuMblKarouleli K aHogy. Ilosromy peHTreHoBcKoe u3yyeHHe OOHAap) 
*KUBaeTCA IPH PerHCTpalluH yepes oTBepcTHe B IIeKTpOAe MW pH TaKHX AaBul| 
HHAX, KOra perHcTpaTop, MOMeLIeHHbIi IPOTHB CcepeAMHbI paspxAAHOH KaMep 
yoke He J]aeT HHKAKHX YKa3aHHi O CYWeCTBOBaHHHM M3JIyYeHHA. 

Tloctynuso 
23 I 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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Toxnaygn Akafemun nayxr CCCP 
! 1956. Tom 108, Ne 5 


PH3BHKA 
JI. A. ®EMPHH u aien-koppecnongzent AH CCCP A. H. LUIAJIbBHAKOB: 


O BEJIMUHHE KPHTHYECKOLO TOKA B TOHKHX COAX 
CBEPXIIPOBOAHHK OBy Lf 


Hopegenve TOHKHX CNOeB CBePpXMPOBOAAWHX MeTaWIOB B MaPHHTHOM Howe 
yueHo YOcTaTOYHO NoApobuo (* 4). OTH UccweOBAHUsA, MPOBeACHHBIe B LHPpOKOM 
TepBale TOMHH MIeHOK (4), XOpomwo cormacyloTca c cbeHoMeHOOrMuecKoli 
pve cBepxmposoyumoctn, passuroii JI. JI. Jlanyay u B. JI. Puns6yprom (5). 
TO Ke BPeMA HCCeAOBAHHe BeJIMYMHbI KPHTHYECKOTO TOKa, paspyuaiomle;ro 
SPXIMPOBOJHMOCTb TOHKHX CJIOCB, HaTaJIKHBaeTCH Ha 3HAaUHTeJIbHbIe ’ 9KcHe- 
MeHTaJIbHble TpyAHOcTH. M3 aHOMaJIbHO MaJIbIX 3HAYeHHH KPHTHYeCKHX TOKOB, 
6mroqenuErx A. VY. UambHuKopym (1), He MOrH ObITb ONpesesieHbl MarHuTHBIE 
HA TOKOB H3-3a TOTO, YTO HCCIeAOBaHHbIe HM OOpasiibl B CeYeHHH, Nepnenyu- 
JAPHOM TOKY, IpecTaBsAIH COOOM KJIHHbA, CXOJHBINHe Ha-HeT. 

jis Toro uTOObI ycTpaHHTb STY TPyAHOCTb, MBI MpesUpHHANUM UccueqOBa- 
€ JI€HOK, HMeIOLHX (POpMy LWHIMHApa; B STOM CJIyyae MOMKHO: OMHOZHAYHO 
PeJeIHTb BeJIMYHHY MarHHTHOrO TOA KpHTHYeCKOrO TOKa. OfHaKO Tosy- 
HHe€ MeTAJIHYeCKHX MJICEHOK WHIHHAPHyYecKOH (hOpMbI B YHCTHIX YCOBHAX H 
VINECTBJICHHE HajlexKHOTO SJIEKTPHYeCKOTO KOHTAKTa OKa3aJIOCb BeCbMa 3a- 
VAHUTeIbHBIM, UeM, MOBHAMMOMY, H OOLACHAeTCH HEOMpeeJIeHHOCTh pe3y.JIb- 
POB II€pBbIX paOOT, MpeANpPHHATHIX B 3TOM HallpaBuenuy (°). 

Mb! u3r0TOBsIAIH TOHKHe OJOBAHHBbIe CIO KOHJCHCalHel B BbICOKOM BakyyMe 
A KOMHATHOHM Temnepatype. B KayecTBe MOAMO*KeK ObWIH HCMOJIb3OBaHbI CTeK- 
HHbIC IMJIMHIpbl JMameTpom 0,047 cM, KOTOpbIe BbITATHBaJIHCb Ha ras0BOl 
eIKe HeMOCpeCTBeEHHO Tepe SKCMepHMeHTaMH. CTeKJIAHHbIe UMIMHApED 
ATHPOBAJIHCb B WaHrax, YKPeIJICHHbIX Ha OCAX IWECTeEPeH, CIeCMJeHHbIX [pyr 
[pyrom. IJJecrepHu mpuBosuHch BO BpalleHwe Mp MOMOMH MarHHTHOTO: 
ABOla cO cKopocTbio 80 06/mMuH. Bo u36exKaHHve HarpeBa MONO*KeK. UsJTyye+ 
SM PaCKaJeHHOH BOJb(PpaMOBOH MPOBOJIOKH HcMapeHHe OOBa BeOCb M+ 
ibcamu mo 10—12 cex. c 5-MMHYTHbIMM NMepepbipamMu. ToumuHa cy0eB On- 
(eaacb U3 TeOMeTpHH MpHOopa B NpeAMONORKeHHU O paBHOMepHOM HcTape- 
i 110 BC€M TeJIeECHbIM yruiaM. OJ[HOBpeMeHHO H3POTOBJIAJIOCb HECKOJbKO OO- 
TIOB pasHOW TOJIMHHBI- 

QNeKTpHYeCKHH KOHTAKT OCYIIeECTBIAICH CieLyIOWHM COpasom: B TpHOope 
[ H3FOTOBJICHHA TICHOK MOHTHpPOBaJICA BTOPOM OJIOBAHHbIM MCHapvTes, 
AHUPOBAHHbIt OT OOpasiloB Tak, YTO UcMapsABUeecA C Hero OJIOBO HoMaqano 
Hb Ha KOHIbI CTCKJIAHHBIX UMIHHApOB. Col, noJyYeHHbIi MpH MOMOUIH 9TO- 
ACIApHTeIA, Obl B HECKOAbKO pas TOJIMe, YEM COM, HAHeCeHHbIM C OCHOB- 
O ucnaputTena. BuenHwe KOHTaKTbI OCYIICCTBIAIHCh Mp MOMOULM MOCKOH 
H30B0l NpyXHHbI (TOmMMHOL 0,2 MM), IPpW2KHMABINeH KOHIbI IMJMHPHKOB 
laTyHHOMy JlepxKaTesio (OT BIVIaBJIeHHA B CTCKIANHbIC WMJIMHApb! M1aTH- 
Oli MpOBOJOKH C MOCMELYIOULUM MaTHHHpOBaHHeM KaTOMHbIM PacliblJleHHeM 
OTKa3asIucb, TaK KaK TaKOl cmocoO MpHBOAM K 3aHH2KeCHHbIM 3HaYeHHAM 
TUYeCKOFO TOKAa, UTO, NOBHAHMOMY, BbIZbIBaIOCh HarpeBaHHeM NepeXxOAHOli 
acTH KOHTAKT — CJIOM). 

[lonyueHuble HAMM IMIMHApHUeCKMe IWICHKH OJI0BA B HHTepBae TOJMIMH 
2,1 x 10° * go 3,4 < 10°8 em o6saqaM Up KOMHATHOM TemlepaType yJevIb- 
[ COMPOTHBJIeHHeM, OIH3KHM (C TOUHOCTHIO 20—30%) K yJesIbHOMYy corpo- 
MeHuIo MaccHBHOrO ooBa. Ilepexoq B CBepxXMpoBO,suyee COCTOHHHe MpH 
WKEHHM TeMMepaTypbl Obl OUCHb Pe3KUM (IOpHAKa COTBIX rpayyca). 3a- 
HMOCTb KPHTHYeCCKOrO MarHHTHOrO TOA OT TeMIlepaTypbl Y STHX MeHOK 
BJICTBOPHTeJIbHO COBMaada C JaHHbIMH APyrHX aBTOPOB. 
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ConpoTHBJIeHHe TJIeHOK Ppe3KO BOCCTaHAaBJIMBaeTcA J[O HOPMaJIbHOH Be 
YHHBI IpH H€KOTOPOM KpHTHYCCKOM 3Ha¥eHHH CHVJIbI TOKA, MIpoltyckaeMoro 4 
pe3 vieHky, H MMeeT BHA, v300paxKeHHbI Ha puc. |. 
wy Peskoe H3MeHeHHe COMPOTHBJeHHA MOKHO HaOslOlaTb KaK Ha rae 
MeTpe NOTeHIHOMeTpHYecKOH CxXeMbl, TaK H MO CKauKy TOKa Ha MHJIIMaMn 
MeTpe, BKJIOYCHHOM MOCJIefOBaTeJIbHO C o6pa3lloM. 


3pem 
a 
| 
f S 
WG =—200— 00S ma ° 
VM Sanne 4 kK 
Puce, 1. Paspymenue cBepxNpoBOAHMOCTH Puc. 2. 3aBHcuMocTb KpHTHYeCKOrO TOKa| 


IJICHKH pH NpOTeKaHHH SJIEKTPHUeCKOLO TOKA oT Temnepatyppl. d = 4-10-* cm. 


B o6mactu, 61M3KOu K Tx, KPHTHYeCKH TOK pacTeT IpHOMM3HTeEIbHO J 
HeHiHO C€ YMeHbIUeHHeM TeMMepaTypbl (CM. pHc. 2). 

B cBxi3u C 3THM HY2KHO OTMETHTb, 4TO TeopeTHYecKadA GopmMysla [IA 
JIMYMHbI KPHTHYeCKOrO TOKAa B OTCYTCTBHe BHeWWHerO MarHUTHOrO MOJIA HM 


BH (°) 
Hy; Vy > d 


jbo abehaes I ae a icy 

rye Hy; — HaMps2xKeHHOCTbh MarHHTHOFO MOJIA KPHTHYeCKOFO TOKA; a 

THYeCKOe MarHHTHOe WOJIe JIA MaCCHBHOTO MeTaJiia; d —TOJULMHAa MMJIeH 

6—TrayOvHa MpOHHKHOBeHHA MarHHTHOrO NOJIA B CBepXMpOBOHHK, 
Yuer TemiepatypHow s3aBucumoctH 46(7T) u cooTHomenue (1) np 


K TOMY, 4TO 3saBHcHMocTb Hy; OT Temilepatypbl BOM3H Tx WA aH 
IIJICHKH MOKeT ObITb BbIPAxKena 


2 Va ebiee 
4 3V3 TS 
rye 69 & H,—xoucrauth, a AT =T,—T. 

Xo sto KpHBoli BOM3H 7, H300paxKeH MyHKTHpoM Ha puc. 2. B cBa3 
Tem, 4To Bpyxw u Luraep (’) nomyuunM Ha TOHKUX MWIOCKHX CBHHIOBbIX Mull 
KaX Pe3yJIbTaTbl, KaYeCTBEHH® COBMaaloulHe C BbIBOAAaMH Teopuu JlaHy_ay 
Taus0ypra, mpnoOperaer nuTepec ucceqoBaHne TeMnepaTypHOl 3aBHCHMO 
KPUTHYeCKOrO TOKAa B INMPOKOM J{Mamasoue TOJIMIMH. 

Kak yxe oTMeyaocb, (popMa OOpasija NO3BONANAa erKO BbIUMCIMTb 3H 
HHA MarHATHOrO MOA ToKa, TeKyulero Yepes OOpaser (puc. 2). Paspa6oral 
MeTOJHKa NOS8BOJIHJIa BHepBbIe HayexKHO YCTaHOBHTb MaJible 3HaYeHHA KpH 
YeCKHX TOKOB B TOHKHX CJIOAX CBEPXIPOBOHHKOB HM MOKa3aTb, UTO KPUTE 


CKHe MarHHTHble ITOH TOKa B H€CKOJIbKO JI@CATKOB pas MeHbIIe, JEM Hao. 
WaeMble Y MaCCHBHOrO MeTaJiJia. 


AT"ls, 


Mockosckui rocyapcTBeHHbiit yHHBepcuTerT Ilocrynuao 
uM. M. B. Jlomonocosa 29 XII 1955 
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Jokaaye Akazemun Hayk CCCP 
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PH3SHKA 
A. Jl. XOJIAKOB, M. JI. LIOJIOXOBHY, E. ©. ®ECBHKO u O. TI. KPAMAPOB 


NOJTYYEHHE, AMIJIEKTPHYECKHE MW ONTHYECKHE CBOMCTBA 
MOHOKPHCTAJIJIOB TBEPJ[bIX PACTBOPOB THTAHATOB 
BAPHS WH CTPOHIUSA 


(IIpedcmaszeno axademuxom A. D. Hoge 21 XII 1955) 


BpipaljuBaHviO MOHOKPHCTAJJIOB CerHeTOSIEKTPHKOB MOCBAUIeCHbI MHOrO- 
HceHHbIe padoTHl. HavGonee noApoOuo o6cmeqOBaHbl MOHOKPHCTaJWIbI THTaHa- 
oB Oapual  cBuHIa (+ *). OfHakO HaM HEH3BeCTHEI paOOTHI O BbIPAaHBaHHH MOHO- 
PHCTAaJIJIOB CerHeTOSJIEKTPpHYECKHX BeMECTB B BHe TBEpALIX pacTBopos. Ilo- 
eqHHe MpeACTaBAAIOT KaK TeOpeTHYeCKHH, TaK HW MpakTHYeCKHii HHTepec, TaK 
aK He€KOTOpble H3 HHX, HECOMHEHHO, MOryT HMeTb 4 HeMocpeACTBeHHOe Mpak- 
MYeCKOe IIpHMeHeHHe. 

B HacTosjel paOoTe ONMCaHbl MOHOKPHCTAaJJIbI TBEPALIX PaCTBOPOB THTaHa- 
OB OapHa H CTPOHUMA, NOyyeHHbIe B HalwemM VMuctutyte. BpipamumBanne Mo- 
OKPHCTAaJJIOB MPOH3BOAMJIOCb B IWaTHHOBOH YallIKe M3 pacTBOpOB cMecelt TH- 
AHATOB OapuA H CTPOHWHA BO(PTOPHCTOM KaJIHH BbINAapHBaHHeM TMocseqHero pH 
eMepaType KPHCTaH3alHH TBePJbIX PaCTBOPOB C MOC/eyIOWINM MejVIeH- 
BIM OXJIaxKJeHHeM JO TeMMepaTypbI MOMHOrO 3aCTbIBAaHHA. 

OcHOBaHHeM JIA YKa3aHHOro MeTOJa ABHJIACb HCCIeOBaHHaA Hamu JO 1100° 
U3yaJIbHO-IIOJIHTEPMH4YCCKHM MeTOJOM IIIaBKOCTH TNOBepXHOCTb KpHCTaJJIMu- 
alu. cucTtembl K2F2—SrTiOs—BaTiOs. V3-3a Mano pacrsopumMocTH BO 
TOpHjle KaJIMA KaK THTAHATOB CTPOHUMA HM OapHA, TaK M MX TBePAbIX pacTBO- 
OB YasIOCb HCCEQOBaTb JIMUIb HeOOMbILYIO YaCTb CHCTEMBI. 

Boxopas cropoHa KeFe—SrTiOs (cm. puc. 1) —sBrexruyeckan. CucTema 
oF,—BaTiOs (8) TakxKe sBTeKTHYeCKan. TakHM oOpa3om, cucTempr K,F,— 
rTiO; u K,F,—BaTiOs aBasiorca CTaOHJIbHBIMH.CeYeHHAMH TPpOMHbIX B3ANMHbIX 
actem K, Me || TiOs, F (Me = Sr u Ba). V3 toro cuegyer, uro B peakuuax KyF,-+ 
- BaTiO,— KeTiOs + BaF, u KF, + SrTiOs;—K,TiO; + SrF, papnosecue 
PaKTHYeCKH CABHHYTO B CTOPOHY HCXOMHBIX BeleCTB, HW OXMaKeHHbIe pacma- 
BI COCTOAT TOJIbKO H3 CMecH (pTOpHAa KaJIMA HM COOTBETCTBYIOMero THTAaHaTa. 

VUcceqopaHo TpH BHYTpeHHHX pa3pe3a uepes ceyenne KaP2 —SrTiOs— 
aTiOs B Hanpapenuu or KF ua (n%BaTiOs + m%SrTiOs). Hanuyue B cuc- 
sme K,F, —SrTiOs —BaTiOs HenpepbiBHoro psa TBEPAbIX PaCTBOPOB CuleyerT 
3 BUA KPHBOM COBMECTHOM KPHCTAIMM3alM pasIMIHbIX Pas H XapaKkTepa 
30TepM (puc. 1). i 

Takum o6pa30M, NOJyueHHbIe JaHHble MOKasasIH, YTO HENPepbIBHbIM pay 
3epbIX pacTBopoB (Ba—Sr) TiOs, oOpasyiouluxcA B cuctemMe BaTiO3; —SrTiOs 
pu 1350° u coxpaHsAIOMlMxca JO KOMHaTHOM TeMMepaTypbI (*), cylecTByeT, He 
actiajlaicb H B pacrimaBe cbropucroro Kama. B pesybTaTe NOBeEpXHOCTb KpH- 
rasIu3alluu cuctempl K,F, —BaTiOs (puc. 1), aBatolulaaca CeueHHeM CJOxK- 
of MHOrOKOMMOHeHTHOH cuctempr K, Ba, Sr || TiOs, cocrouT TombkKO HW3 AByX 
a3 —(pTOpucToro KaJIMA, 3aHMMAIONerO HHYTOXAKHO MavIy!o MOMalb MOBepXx- 
OCTH KPUCTAaJJIM3aNK CHCTeMBI, H TBEpbIX PacTBOpOB (Ba—Sr) TiOs , 3a- 
UMAIOUMX BCIO OCTAJIbHYIO YaCTb CHCTEMBI. 

Hamu 6blu BbIpaxKeHbI MOHOKPHCTAaJJIbI TBEPAbIX PacCTBOPOB (Ba—Sr)TiOs, 
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coqepKauux or 5 jo 50% SrTiOs wepes KaxkAple 5%*. Ilo BHemHemy « 
JMKY KPHCTaJbI BCeX NapTHH mupeycTaBsAroT CcoOoK KoMOuHalHH cdbopm {100} 
{111}; noceqHue cma60 pasBHTbI, BCTpeyaloTca peAKO HM Bcer{a B KOMOHHalM 
4100}. Ilper Kpuctasi0B OT CBeTIOXKeITOrO JO KOPMUHEBOMO, pasmep Jo 1,5 
Visyyanuch JuaeKTpHYeCKHe VM ONTHYECKHe CBOHCTBA, a TaK%KC CTPYKTY| 
NONYYCHHEIX KpHcTaioB. J[usneKTpwyecKad MPOHWaeMOCTh H TaHTeHC YT, 
NoTepb H3y4asHCcb B MpesesaxX U3MeHeEHHA TeMIepaTypbl OT —160° yo. + 15e 


/ - 
BaTi0, (soba S050, ote 
/ (75% BaTiO 25%SrTi0,} [25% BaTiO, 75761103] 

| 


BaTiO; aa 50 75 MON. % SrTiO, 
= (600° 


Puc. 1. Topepxuocrp KpucranmusauuH ceyenua KoFy— BaTiO;— SrTiO, 


TIpu yacrotax or 10° yo 20-10% ru usmMepeHuaA NpOBOAHIHCb Ha KyMeTpe, of 
gactote 10° rij — Ha 3BYKOBOM MOCTHKe. SaBHCHMOCTH JM9JIeEKTpHyecKon mpi 
HHWaeMOCTH OT HallpaAxKeHHA H3MepsJiacb Ha HeypaBHOBeLICHHOM MocTe Mf 
oOry. Jia ociunnorpapupoBanua MeTeib rucTepesHca NpHMeHsAIaCcb OObIUHa 
cxeMa. 

J]ia WWOIeKTpHYeCKHX H3MepeHHH WCMOMb3O0BaJIMCb KPHCTAJIJIbI, HMCIOULE 
(OpMy MpAMOYyrowbHOrO Mapasmenenunesa (uM OnM3ky1o K Hel). Ha pall 
BONOJIOKHbIC TPaHH HaHOCHJHCb 3JIeEKTpOAbl BAMraHHemM cepeOpa. Kak oxKas: 
JOCb, IM3IEKTPHYeCKHe NapaMeTpbIl H3yYaeMbIX MOHOKPHCTAJIOB TBEPAbIX pa 
TBOPOB CHJIbHO H3MeHSJIMCb Tocae TepMHYeCKOH OOpaboTKH. Ilocmequaa 3aKks1O%: 
JlaCb B IIporpeBe KpHcTasa pH Temnepatype 1350° B Teyenne 2 yac. IIpu sto 
Mporpebe KPHCTaJVIbI HECKOMbKO H3MeHAIIN CBOH UBeT H [each MeHee mmpe 
3pauHbimu. Jlo TepMuyeckoH OOpaOoTKH KpHCTaIbI HME ca60 BbIpPaxKeHHb: 
CerHeTOSJIeEKTpHYeCKHe CBOMCTBA H He MMeJIM OObIHOrO xofa TemMepaTypHa 
3aBHCHMOCTH ¢ C APKO BbIpaxKCHHbIM MMKOM B TOUKe Kiopn. Ha puc. 2 KpuBBI 
2 u 5 MpeAcTaBJIAWT 3aBHCHMOCTb ¢ OT TeMMepaTypbI WIA KpHcTan0B c 10— 
50% SrTiOs qo Tepmuyeckol o6pa6orKu. Tlocne mporpeBa TemnepatypHan 34 
BHCHMOCTb ¢ KPHCTaWIOB ykKa3aHHOH KkoHWeHTpaunu SrTiOs nate 


* TIpomenTbt Bcloky MOJIeKyJApHBle. | 
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)OTBETCTBCHHO, KpuBbIMA Ju 4. SICHO BbIPaxKeHHbIe MaKCHMYMbI € HaGJIIO- 
MOTCH BOH3H TeMMepaTyp, KOTOpble cooTBeTcTByior Toukam Kiopn mosn- 
UCTANIMYECKHX TREPAbIX pacTBopoB (°). AHaNOrHUHble BIMTHUA TepMHYecKOit 
jpadoTKH HaGwOfaucb HW y MOHO- ‘ 
JACTAIJIOB C JPYrHMH COOTHOIeHH- 
MM KOMMOHeHTOB BaTiOs u SrTiOs. 
eMlepaTypHasd 3aBHCHMOCTb TaHreH- 
| yria JM9eKTpHyecKHxX TOTepb 
If MOHOKpHCTasma c 10% SrTiOs 
‘ocme  TepMuyecKOH o6pa6orTKH) 
1eTCA KpHBOH Jd puc. 2. Jn ocramb- 
AX KPHCTal0B tg6 MpH KOMHaT- 
M4 TeMepaType UMe 3HaueHHA, 
3aBHCHMOCTH OT KOHIeHTpalluu 
‘TiOs, or 50-104 yo 500- 10-4 (pu 
= 10% rn). 

Hekoropble MOHOKpHCTasIbI M0- 
ASAI S3ABHCHMOCTb © OT YaCTOTHI B 
danasoune oT 50 yo 10° ru. B Ta6a. 1 
PHBeJeHbI BeIHYHHbI ¢ MOHOKPH- 
ama c 10% SrTiOs, 90% BaTiOs 
(€ Mpowesuero TepMuyeckol oOpa- 
STKH) JIA pa3sIHUHBIX UaACTOT. 
ABHCHMOCTb ¢€ OT HallpsxKeHHA y 
TOrO KPHCTasia ca6o0 BEIpPAaKeHa. -20" -150 -00 -50 2 50 100 = 150 


Ta6nuna 1 Puc, 2. SanucuMocTb © w TaHreHca yrsa Ju- 

9EKTPHUCCKHX MOTePb OT TeMMepaTypbl JA ce- 

Bry 00 10% 1,15-40° 1,5:10°  rnerosnextpaxos (Ba — Sr)TiO; a comep2ka- 
6300 5000 3600 3000 | HHem 10 u 50% SrTiO, 


Ilocme mporpepa KpucTas mpHoOpetaeT Goulee APKO BbIPaxKeHHble HeIMHeH- 
ple CBOlicTBa (cM. TaOw. 2), H y Hero ucuesaeT AUCHepCHA JM3eKTpHyecKOH 
POHHIUaeMOCTH B yKa3aHHOH OOacTh YacTOT. 


MwaOu vera: 2 


E, B/cM 150 600 1500 
€ 1500 2100 3400 


Oc J10rpaMMbI HeTeJIb THCTepe3Hca TakyKe NOKa3aJii, YTO BCe KPHCTaVJIJIbl 


JTaLaroT HeMHHeMHOH 3aBHCHMOCTbIO TOJAPH3alMH OT HallpxAxXeHHOCTH MIpH- 
moxenHoro noma E. 


Ta6Ouuna 3 OyHakO KpHCTaJJIbl, He 

mpowmequmue TepMHye- 

Ao CKOH OOpaOoTKH, HMeIoT 

HexapakTepHble [eT 

ety Gps nl ructepesuca, 6.1M3KHe 


MOHO- MOJIM- 


KpHcT. | KpHcr. NO BUHAY K TeTIHM Pe- 
mea. Ilocae porpesa, 
Kak 3TO BHJHO H3 


0% SrTiO3, 100% aap. +420 pan oe pes ae puc. 3, meTaH ructe- 
5% SrTiO3z, 95% BaTiO3|+ 2, D oF e3Hca IIpHHUMaroT 
0% SiTiOs, 90% BaTiOs|+ 88 [1500] 2,33 | 5,94 | 5,94 Pere a ae 
M4 SiTiOs, 85% BaTiOs|+- 58/2700] 2,38 | 5,92 | 5,92 OOBMHDI Ad 

0% SrTiO3, 50% BaTiO; |— 48/1550] 2,37 | 5,54 | 5,63 QJIeKTpHKa BHI. 

0% SrTiOs, 0% BaTiO; 2,35 0,42 J\waeKkTpnyeckHe H 


onTHueckHve XapakTe- 
ICTHKH, a TakoKe peHTreHOrpaduyecKkad IJIOTHOCTb MOHOKPHCTaJJIOB TBEp- 
IX pacCTBOpOB cBeAeHbI B TAG. 3 (SHAYeHNA JMSTCKTPHIeCKOH NPOHHUAeMO- 


HM u Temmepatypa KropH yka3aHbl AI MpOKaJIeHHbIX Kpuctammos). B Ta6- 
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juye:0 —Temnepatypbt Kiopu; « — AuameKTpuyeckad MpOHHWaeMOocTb MpH T 
mepatype 23° u yactote 10° ru; nm — Noka3aTeJIb MpeJIOMJIeCHHA, d —I0THO 
MOHOKpHCTasiOB H OObIYHbIX MOMKPHCTAaJIMYeCKUX OOpasuoB, BbITHCJICH 
W3 PeHTTeHOrpa*uyscKHX JaHHbIXx. 

O6macTH CNOHTaHHOH NOmApHsaluu — JoMeHbl — HaOwofasIvCb TIpH MOM 
WH MOMAPH3aNHOHHOTO MHKpOCKONa B KPHCTaJaxX Pa3IHYHbIX COCTABOB. | 

THNHUHbIM = KpHCcTasI coctal 
10%; SrTiOz + 90% BaTiOs mp 
BeyeH Ha puc. 4. (Ha BKJer 
K ctTp. 803). XapakTepHa ps 
JIM3auMA J[OMeH B OTJJIbHbIX 30 
Kpuctanmna. Ha MHOrux “pane 


| 


HaOslo0aeTCA OMHCaHHbIM paHee | 
TeMIepaTypHbIH THCTepesHc JOM 
Horo cTpoeHua. HeoroxwxKeHHble K 
CTaJlibl STOO cocTaBa HaOwofad 
qo Temmepatypbr | 250°. Oxasamo; 
yTO mpH 250° KpHcTasJI HeH3OT| 
neH. [lopHquMoMy,. BeJIHKM BHYTpt 
HHe Halip#?KeHHA. 
V3 aseKTpHyecKHX, OMTHYeCK| 
WM peHTTeHOBCKHX; J{aHHbIX MOK 
cylelaTb BbIBO, 4TO B HacToa 
pa6ote mosyuenbi’ MOHOKPHCTAadIS 
HelpepbIBHOTO pxAya TBepAbIX pd 
TBOPOB. 
Tepmuyeckan OOpaboTKa Kpuera 
. - JIOB, 10 BCeH BepOATHOCTH, TIpMB 
105 It 139 WHT K JIMKBHauwH MeXaHMyecK 
AepopMallMi, 3aTpyAHABIUIAX MpOr 
Puc. 3. OcynasorpaMMbl meretb rucrepesHca -jepeopHeHTaluH JOMeHOB. H, COOTB 
TeaR AR Es he PINS Ei CTBEHHO, NOMAPH3alNH [MIIeKTPH 
QTO TpeMomomRKeHnue Takx*Ke NOATB 
*wKMaeTCH YwacTOTHOH 3aBHCHMOCT 
€ KPHCTaJVJIOB, He MpoweyuiMx mporpeBa, Np HeOomDuHX yacToTax (TAO. 
C aHaJIOrHUHbIM ABJICHHEM MbI CTOJIKHYJIMCb faHee IPH HMCCTeqOBaHHH Hex 
TOPbIX Pa3HOBHAHOCTeH MOHOKpucTamn0B BaTiOs (1%). 
7labuetiee cceqOBaHHe MOHOKPHCTaIOB  TBepbIX pacTBop 
(Ba — Sr) TiO; mpogosmxaerca. 
ABTOpbI BbIpaxkaloT OmarofxapHocTh mpop. Bb. M. Byusry 3a uuTepec K pat 
te w H. C. Hosocuabuesy 3a pay WeHHBIX yKasaHHil. 


Hay ao-ncecieqoBateibcKuiti TlocrynHuio 

(H3HKO-MaTeMaTHYeCKHH WHCTHTYT 30 XI 1955 | 

np Poctopckom Ha Jlony rocyfZapcTBenHom yHuBepcrtere 
um. B. M. Mousorosa 
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Jloxnans Akagemun HaykK CCCP 
1956. Tom 108, Ne 5 


TEO®H3HKA 
JI. HW. 3YBEHOK 


BOJHbIM BAJIAHC KOHTHHEHTOB HW OKEAHOB 


(IIpedcmasaeno axademuxom A. A. I puzopsessim 22 XII 1955) 
; 
_ Ulepspi KonmuectBennbili pacuer Gananca Barn Ha 3eMHOM wape Obi BbI- 
OJIHeH Bpioknepom B 1900 r. (°). B nocneqytomue roypi @puye, LImuyr, Brocr, 
m A. Kamuuckui, Meiinapyyc, A. B. Bosnecencxnii, JDxKeKxo6c, Asmb6pext, 
Bepupyn, Ménnep u HeKoTopbie Apyrue 
BTOPbl YTOUHAJIH JaHHble MO OTJeJIbHbIM Ta6Oauua 1 
e€MeHTaM BOAHOTO OasaHca. Tonopble CyMMbI COCTAaBJIAIONLH 
3 ] } WHX 
_ JleTanbHbiMm UccIeqOBaHHeM BOHOFO BOMHOTO GaaHca JIA IWUpOTHBIX 30H 


ajlaHca 3€MHOrO IWapa ABsIAeTCH pabota cymu (B cM/ro,) 

i. HW. JIpposuya (7). VUcnomp3sya KaprToi 

ecaykosp O. A. JIpo3yopa (°) u Meilinap- tiidporuue sonst’ Ocannn | ME" {1 piak 
yca (11), a Tak?Ke ClleWHaIbHO NOcTpoeH- ia 


yilo KapTy cpefHero royoporo cToxa (’), 


i. 1H. JIbpopuy onpeqemun Bogubtit Oa-  80—70%c.m, | 23,0) 1,0 | 22,0 
aHC OTJeJIbHbIX KOHTHHEHTOB, BCel CyIUN, sales ay Be ath 
MpOBOro OKeaHa H 3eMJIH B WeJIOM. 50—40 50,2.| 84,2] #64 
8B 1949 r. M. HV. Bygpixo (*) paccuntan 40—30 69,0 | 45,5.) 43.7 
eNIOBOH HM BOAHBI OamaHc WHpOTHBIX 30H = 30-20 61,4 | 41,7 | 19,4 
eBEPHOTO NOTyWapuA, HCNOMb3yA WaHuble ae Ar SIE ar 
10— 0 NGZe Zelda 63,3 
{. H. JIppopuya (‘) m0 cToKy, ocayKaM Hu 0—10° wo. m. |4173,4 (102,2 | 71,0 
cllapeHulo ¢ CyliH, H JaHHbleKeKoGca (7°) — 40—20 98'8 | 75,5 | 23,2 
© uciapenuio c nopepxnoct# Armantu- 20—80 99,2 | 46,5 | 12,7 
eckoro H THxOro OKeaHOB ceBepHoro Siem ae ee an 
oulyiap Has. 50—60 97,4 | 37,8 | 59,6 
B cBa3H C MOABJIeHHeM 3a TMocdeqHHe - 60—90 10, OF DF hed yO 
Of[bI HOBLIX MATeEPHaJIOB MO COCTaBAIOLIUM =§3=—————_——— 
OWHOrO GamaHca, ONyONHKOBaHHBM BO II peg cymia . .| 70,0 | 44,6 | 25,4 


ome Mopekoro atsaca (MHpoBad KapTa 
cayxos O. A. Jipo3yopa (*), Hw mocTpoeH- £ * Bena pee ee pee 
aa HaMH MMpoBad KapTa ucnapenua (°)), ADT HiGOBHeA (). Fi ae a 
Ka3aJlOCb BO3MOXKHbIM YTOUHHTb pacueTbl 
ajlaHca BJlarH Ha 3@MHOH MOBepXHOCTHs 

Bowupt Ganauc cywiu. YpaBHenue BOMHOrO OamaHca CyWH AA 
DeHeroO TOMUHOTO MepHosa, KaK M3BeECTHO, HMeeT BUI: 


fee Deer tes (1) 
ne r-—ocayku, E,—uciapenue, f,— CTOK. 

Ilpu pacuerax BoqHoro Gaatica KOHTHHEHTOB MbI HCHOJIbSOBaIM AaHHBIe M10 
cayiKaM WH MCMapeHHIo, TipecTaBeHHble Ha yKa3aHHbIX BbIINe KapTax. Orme- 
AM, UTO HCHapeHHe Ha HCHONb3OBAHHOM HaMH KapTe 6bIIO OTIpeeIeHO 10 ypaB- 
enuio cBa3H M. VW. Bygpixo (7,”,4). CyMMbI CTOKa C KOHTHHEHTOB MbI BBIYHC- 
aM 10 ypaBHeHuio (1). BpimouHeHHble ONMCaHHbIM OOpa3s0M pesysbTAaTHI pac- 
STOR COCTABJIAIOMUX BOJHOrO OamaHca cywimM peycTaBnenbl B TaOn. | Hu 2. 
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Kak Buquo 3 Ta6n. 1, cpemHHH COM OCaAKOB [WIA BCeM CYIIM OKaSaJICA P 
HpIM 70,0 cm/ rox, roqoBolt c10H ucnapenua 44,6 cm/roq. Cpequnit royOBoH ¢ 
CTOKa C MOBepXHOCTH CYHIM COCTaBJIAeT 36% oT TOKOBOH CyMMBbI OCcaKOB, P 
CMaTpuBad OTesMbRO OamaHe Bar B CeBEPHOM H 10?KHOM OyuapHAx, 10, 
yaeM JIA CYylIM CeBepHOrO MOmyWIapHA COM OCaAKOB 65,8 cm/rog, Mcrapet 

41,5 cm/rol uM Qua CyWIM 1OxXKHOFO M0) 

Ta6auna 2 Wapus, COOTBeETCTBEHHO, 78,5 HW 51,4 cM/P 

TPomosbie CyMMbI COCTaBJIAIONLUX 3 jauubix Tao. 2 cieqyeT, 4TO Hi 

BOHOTO OalaHca [IA OTMeJIbHbIX 6OJIbIIee OTKJIOHCHHE COCTABJIAIOIINX BOJH 
KOHTHHEHTOB (B CM/TO}) O6amaHca OTJeJIbHbIX KOHTHHEHTOB- OT 

cpeHero 3HaueHHA JIA BCeH CYL HMelr0' 


Kountuneutbt | Ocaaku els Crox B lOoKHOK Amepuke H ABcTpaJiuH. B lOx 
Amepuke Bce cocTaBJIAIolve BOAHOrO Oawa 
MOUTH B 2 pasa IIpeBbILWAalOT BeJIMYHHBI COCT 

oe ; ; oO ae ae JIAIOULUX BOJHOTO Oamauca BceH CylIH B 
C. Amepaxa | 67,1] 40,5 | 26.7 CTPamHH 2%Ke rofOBOL COM OCaAKOB COCTAB, 
1O. Amepnxa| 135,4| 86,3 | 49,4 eT oKONO 70% OT CJIOA OCAKOB BCeH CYI 
Agpuka . .) 67,4) 51,5 |) 15,5 4 roxoBot cmol croKa Gomee uem B 4 Pp 
Ascrpanag.. | 47,8) 41,6) 9,8 ike croKa’ pce cyuil: 


| ConocTaBleHle pe3yJIbTaTOB Hallux p 
Bea cyma .| 70,0] 44,6 | 25,4 -yetop c JaHHpimu M. V. JIbpopuya moKa 

BaeT, UTO JWIX MOBepXHOCTH BCeH CyIH 
WeIOM Me@KY HHMH HMeeTCA JOBOJbHO xXopomiee corjacoBaHHe, HO 
HEKOTOPBIX IIMPOTHbIX 30H CYIIIM MH HeKOTOPbIX KOHTHHEHTOB OOHAapyXKHBalo 
SHAUHTeJIbHbIe pacxO*KeHuA. 

OTH pacxoxeHHA OOYCIOBeHbI KaK HCMOMb30BaHHeEM HaMH YyTOUHeHH 
JaHHBIX M10 OCayKaM, TaK MW pa3IH4HeM B MeTO,ax ONpeseeHua croKa. Mupo 
KapTa cpeyHero rogloporo cToKa, moctpoeHHas M. V1. JIpposuyem (*), qocTa 
HO CX€MaTHUHAa, a HCIONbSOBAHHbIN HM MeTOX JIA MOCTPpOeHHA KapTbI — 
nupHyeckhe rpadpuku Bynya — BecbMa IpHOM2KeHHEI. 

Bowuph Oamauc Oke aHOB. YpaBHeHHe BOAHOrO OanaHca O 
ana HMeeT (bopMy 


° ro =Eo—Tfo 


rye EL j— ucnapenve, ry— OcaqkKH Id MMpoBoro OKeaHa, fy,— CTOK c TepH 
PHHHOH YaCTH CYWIH, OTHECCHHbIM K MOBeEpXHOCTH MHPOBOrO OKeaHa. 

Mcnapenve 4 ocayqKH Jd NOBepXHOCTH MHMpoBoro oOKeaHa onpeyemnIH 
NO yKa3aHHbIM BbIWe KapTaM. Col cTOoKa Ha MOBepXHOCTb MMpOBOrO OKeal 
ONpeeIAJICA H3 JAHHBIX 110 CYMMapHOMY roJOBOMY CTOKY c NepHdepulinon waq 
cyl (B HawmMx pacuetax 30,4 cm/rof), a JIA OTI@IbHbIX 30H OKeaHOB — 
ypaBHeHuio (2). 

AHanu3 TlOutyYeHHOrO TaKHM O6pa30M MaTepHaula MOKasas, YTO KapTa Oc 
koB O. A. J[po3qoBa JaeT Id MOBEPXHOCTH MHpOBOrO OKeaHa 3HaveHUA, 
BBIMeCHHbIE MpHOM3HTeIbHO Ha 9%, TO, BEPOATHO, ABIAeCTCA pesybTAT 
HCHOJIb3OBaHHA HM JaHHbIX HaOMOAeHHH NpHOpexHbIX WH OCTPOBHBIX CTAaHIl 
Ilostomy BenuuHHa OcaqKOB Ha OKeaHax Oba HaMM UcHpaBmeHa BBeCHH! 
peAykKUMOHHOrO KosppuuNeHTa, paBHoro 0,913. 

CoracHo TaOm. 3, cpeqHNH rofoBolt cnol uctapeHun c MOBepXHOCTH MUP 
Boro OKeaHa paBHsetca 112,7 cm, roqoBaa cymMa ocayKoB 102,4 cm. CpeqHt 
rONOBOH COM CTOKa Ha MOBepXHOCTb MMpOBoro OKeaHa cocTaBsneT 10% 
rOMOBOH CYMMbl OKeaHHYecKHX OcayKoB. Ha oKkeaHax ceBepHoro nomymapt 
ucnapenue pasusetca 111,9 cm/rog, ocaqxu 116,7 cm/royq; Ha oKeaHax 1OxKHO! 
nowymapuA uchapenwe coctaBsaseT 113,0 cm/rogx, ocaqxu 91,6 cm/rog. 

Ja pacueToR BOAHOTO OaaHca OTICIbHIX OKeAHOB UCMONb30BaIOCh ypa 
HeHHe BO,HOrO OasaHca B Buse | 


ry = E,—f,— Ay, ( 
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. A,—TIPHTOK (OTTOK) BObI B AAHHBI OKeaH H3 COCeHUX OKeaHOB, L,— Hc- 
yeHHe H fy —OCaKH IA JaHHOrO OKeaHa, f/; —CTOK B JaHHbIli OKeaH 
CKJIOHOB TIpHlerarolluX K HEMy KOHTHHeH- 
TOB, OTHeCeCHHbIM K WlOMlaH COOTBeTCT- 
BYIOUero OKeaHa. 
eo BBe COCTABIAIOULEY, BO REOLO PacueTbl COCTaBJIAIOUIHX BOHOrO 6a- 
NaHCa [JIA WIHPOTHbIX 30H MHpoBoro 5 
oxeana (8 cm/ron) JlaHcCa MpOW3BOAMMHCb MO TOH 2%*e MeTO- 
UKe, 4TO HM pacueTbl JWId BCero MHpoBoro 


Ta Out H tay 6 


. BAG. | okeaHa. IlepepacnpeyemeHue BOJbI MexKYy 

MPOTHEI€ SOHBI | peyye | OcaaKu | CroK okeaHamu A, onpeyesaocb no (popmyse (3). 
Ta6Onuna4 

=—90° c, m1. | L050 N ot, 4 | ==47..6 

i— 4() AO SOse |——2tat 

i 30 XS eer) ALD PAA) ee 

— 20 81,5| 141,1] 59.6 "J | Mena oTTOK 

* iat 1e8 Fae OKeaHbl Ocaaku peuue CToK eee 

— 5 > =e A OKe€aHOB 

I—10° to. nt. 419531) '41134.12 wa 

I—20 98,6] 162,14 63,9 

yw Sar OI Aa 60,7 Age eee 

)— 87,9 | 428,4 40,9 3 a 5 

150 105,6| 95,1] 10.5 OE Ne ally ee eat oaadt 

\— 60 ; 1 5 62 5 __99 3 Mu quiicxnit 404 1 8 

ae : g at) Mert eg eo a 114 6 —13 

: Ces. Jlezo- 

ipopoili oxean | 112,7| 102,4| 10,3 puTpit . .| 24 | 12 | 28 | —35 


PesysbTaTbl pacueTa BogHOrO OamaHca OTJeIbHbIX OKeaHOB (B_ cM/rog) 
e€(CTaBJIeHbI B Tan. 4. 


Hs yanupix Ta6s. 4 caegyer, uTo B CpeqHeM 3a roy HaGloJaeTCA MpHTOK BO- 
~B AtnmantTuuecknit u Mequiickuii okeaHbl 3a CueT OTTOKA BOJbI H3 Tuxoro u 


Ta On wird. 


UlupotHoe pacnpeyemeHHe I1eMeHTOBBOAHOrO OasaHca 
3eMHOrO Tapa (B CM/roz) 


IUupotHbie 30HbI Ocaaku Mcnapeune Crox 
60—50°'c. m. 74,8 40,0 | 34,8 
50—40 80,95 09,0 Pl std) 
40—30 80,4 88,9 — 8,9 
30—20 TES 103 ,8 —30,0 
20—10 142.9 LES) 12,0 
10— 0 186,0 120,8 (G3), 7 

0—10 10. w. 131,9 126,9 5,0 
10—20 98,6 143 ,2 —44,6 
20-30 Lind Ade, AGS) 
30—40 84,8 ALLS) ah Bs 
40—50 105,0 93,5 14,5 
00—60 91,8 62,0 29,8 

90° c. m.— 

90° to. m. 92,8 92,8 0 


p. Jleqoputoro oKkeaHos. IIpu atom oOneM BOI, OTTeKAIOIleH HS Ces. 
IOBHTOFO OKeaHa, MOUTH TOUHO MOKpbIBaeT MpHTOK B ATMAHTHYeCKHH OKeaH 
STTOK U3 THxoro OKeaHa MOUTH B TOYHOCTH COOTBETCTBYeT NPHTOKY BOAbI B 
yuiickult oxeau. Togosoli coi ucnapenuan c ATmaHTHYecKorO OKeaHa Ha 
5) CM HWKe HCHapeHusA CO BCerO MHpOBOrO OKeaHa, a TOMOBaA BeVIMMHHA 
mapenusa c Wugquiickoro 4 Tuxoro OKeaHOB MpeBbillaeT HCHapeHHe C MHDpo- 


rO OKeaHa, COOTBeTCTBeCHHO, Ha 25,4 u 1,4 cM. 
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Bowun i Ganaunc 3eMHOTrO wapa. Kak BHAHO M3 aul 
ta6n. 5, TrofoBol cao OcaqKOB, KOTOPbIM JJId MOBepXHOCTH BCerO 3eME 
wiapa paBeH rojoBoli Benu4yHHe ucHapeHa, cocraBaeT 92,8 cM, MpHyeM 
qOmO cywH mpuxdqutca 22% or oOmlero o6beMa OCaJKOB 3€MHOIO Ile 
Ucnapenne c nopepxHoctTu cymm cocTaBaaet 14% oT o6mero oOnema HCH 
HMA C MOBEpXHOCTH 3€MHOrO Wlapa, a OCTaJIbHbIe 86% ucnapsioTcaA Cc MOBe 
HOCTH MOpeli H OKeaHOB. 

PaccmaTpuBan OaslaHc Bard OTJeMbHO JIA CeBepHoro HM 1OXKHOFO MOIy. 
pHi, OTMeTHM, 4TO B CeBeEPHOM NOsywmapHu TOMOBOM COM OCaqKOB paBHae 
96,7 cm/roy, ucnapeHue 84,2 cm/rojz, B 1OXKHOM X%Ke NOMyWAapMu, COOTBETCTBER 
89,1 u 101,3. cm/rog. 


[napHaa reopu3nueckad oOcepBaTopuA TocrynHu0 
um. A, M1. Boelixopa 7 XII 1955 
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OKEAHOJIOV'H 
A. M. AJIMA30B 


6 


COOTHOWEHHH KOHWEHTPAWHA HOHOB B BOJIE OTKPbITbIX 
JIHMAHOB 


l 


(II pedcmasazexno axademuxom H,. M. Cmpaxosem 4 VIII 19585) 


MopmupoBanne BOB OTKPBITHIX JIMMAHOB (T. €. JIMMaHOB, B KOTOpbIe BNa- 
FOT PeKH, MH MMEIONINX MOCTOAHHBIH BOMOOOMeH C MOpeM) TIPOHCXOJHT B pesyvib- 
Te CMeCIICHHA Ha HX TeppHTOPHH peuHbIx H MOPCKUX BO. BeneycrBue storo 
OTHOINeHHe B BOJe STHX JIHMAHOB KOHUCHTpallH OTJebHbBIX HOHOB H3Me- 
e€TCA B 3aBHCHMOCTH OT KOJIMYeCTBA H COOTHOMEHHA NOCTyNalomel B WHMaH 
dpeKoOH H peyHOH Boybl. Hampumep, mo Mepe OCOMOHeHHA MMMaHa OTHOCH- 
JbHOe COep2xKaHHe B ero BOJe XJOP-HOHA CHJIbHO yBeJIMYHBaeTCA, a OKAPGO- 
1T-HOHA, HaOOopoT, yMeHbulaeTcs. 

B cBa3H C STHM JIA OMpeeIeHHA KOHUCHTPallHH HOHOB B BOJe OTKPbITbIXx 
{MaHOB MOXXHO TIpHMeHHTb (pOpMysly CMeLIe€HHA MOPCKOH HM peyHOH BOJBI: 


[A],,%, + [A],v 
A = ea ? (1) 


je [A] — KOHWeHTpaluaA Kakoro-1H60 HOHa A B Bose WHMaHa, [A]y— KOH- 
eHTpallWA ITOrO %e HOHA B MOpcKOH Bose, [A], —ero Xe KOHIMeHTpalluA 
persHoh Bose, Vy H Up — OOBEMbI, COOTBETCTBEHHO, MOPCKOH H peyHOH BOB, 
WacTByIOWlve B CMeleHHH. Bce BeJIMUHHbI KOHIeHTpalWi BbIpaxKeHbI B MI/JI. 

AnasloruvuHoe ypaBHeHHe MOXKHO HallHCaTb H Jia sOGOro Apyroro uoua B: 


[B].%, + [B],v 
eS aes ae pep (2) 


JM Ke JA CYMMbI HOHOB oe 
SE o s 
pp ete Bloc (3) 


Uae 


Pela CoBMecTHO ypaBHeHua (1) uw (2) uan (1) u (3), TOonyuaem 


[B] = k({[A] —[A]p) + [B]p, (4) 
[2] = ky ([A] — [A]p) + [2]p, (5) 
qe 
[Blu — (Bl, [2 (1, 
o— Aleta ene) wid I4l, 


[IpupeyqeHHble ypaBHeHHA BbIparKalOT 3aBHCHMOCTb XHMMYeCKOFO cocTaBa 
Obl OTKPbITOrO JIMMaHa OT XHMH4eCKOTO COCTaBa CMeILIMBaIONIMXCA Ha ero 
2PPHTOPHH MOPCKOH HW PeYHOM BObl H NOSBOMHIOT PACCUHTaTb KOHIeHTpallHH 
ceX HOHOB (a Tak»xKe HX CYMMY) B BOJle JHMaHa MO COJepKaHHIO B Hel OAHOrO 
3 HOHOB. 
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Ouu ObIIM TIpOBepeHbI Ha MHOPOUNCJICHHBIX JAHHBIX, MOJIYYeHHBIX BO Bpel 
HallIMX MHOPOseTHHX THAPOXHMHYeCKHX UCCeOBAHHM OTKPBITBIX JIMMaH 
CesepHoro IIpuuepHoMopbs, BO BpeMA KOTOPBIX NPOWSBOAMJICA NOJINBIM al 
3 XMMMYeCKOrO cocTaBa OTOOpaHHbIx mpo6 Bos. B Tad. 1 NpHBeeHbI H 
KOTOpble IpHMepbI conocTaBleHHA BeMINH [LZ], HAaHeHHEIX PH aHaJIH3e BO} 
Jlnectposcxoro mu J[HempoBcKoro JIMMaHOB WM paCCYHTaHHbIX MO KOHICHTD 
MH OHOrO W3 MOHOB (xXJIOp-HOHa) Ha OCHOBaHMM ypaBHeHusA (5). CoBnayex 
M@XKY STHMH BeJIMUHHbI OKaSaJIOCb BIOJHE YOBJCTBOPHTeIbHBIM JA BCE 
jMama30Ha COJICHOCTH BOJbI JIMMaHa, HaYHHaA OT COJIeEHOCTeH, XapaKTepPHb 
JWI pevHOH BOI, H KOHYAA COMeHOCTAMH MOpPCKOli BoAbI. Pacxorx ene Me 
HHMH OObIYHO He MpeBbao -+-2%, Hes3aBHCHMO OT yuacTKa JIMMaHa, CJION « 
MIbl, C@30HAa rOJla, HATOHHIX ABJIGEHHM C MOPA HT. A. OupaBsasuch STH ypaBH 
HUA TakxKe Id pacueTa XHMMYeCKOrO COCTaBa BOJbI YCTbeBbIX YYACTKOB Pe 
B TlepHO HaroOHOB Ciofla COJeHOM BOI U3 MHMaHa. 

Ta6nauna ft 


ConenocTb Boget JnectpopcKxoro u J[HempoBcKoro JIHMaHOB, HalijeHHad IIpH aHaJluse 
W paccuHTaHHad 10 ypaBHeHHlO (9) 


Jivwectposckult wuMaH Tinenposckuli wuMaH 


CoweHocTb BOAbI WHMaHa ComeHOCTb BOAbI AHMaHa 


Kouu. Cl’ B Mr|[J x Kou. Cl’ B Mr/J of 
B Boze 7 B Bose Ss 
wHMaua pacxoxKde-) symana PacxOz@ 
B Mr/st BBIYHCIICH- HAA B mr|J BHIYHCJICH- HUA 
HaleHHan Hast HaliweHHan Had 


17 294 298 +1,3 8 192 189 —1,5 
40 365 363 —0,9 14 202 245 —2,8 
222 704 679 —3,1 311 915 930 +1,6 
548 1352 1345 —0,9 440 1005 1007 +0,2 
1789 3609 3995 —0,8 620 1485 1524 +2,4 
2003 3885 3910 +0,6 1048 2172 2154 —0,8 
4506 8444 8357 —1,0 2741 0349 0293 —1,1 
6815 12701 12605 —0,7 3900 7341 7379 +0,5 
7454 13758 13729 —0,2 7965 14741 14757 +-0,4 
8777 16160 16141 —0,1 8607 15766 15919 +e 


Oyuako Hcnomb30BaHHe ypaBHeHHH (4) u (5) AA pacueToB 3HaUHTeJIbu 
3aTPYAHEHO TeM OOCTOATEMbCTBOM, UTO KPOMe BXOJAMMX B KOSppPHUMeHTEI Rk 
k, Beruann [Bly [A], u [2lu, KOTOpple MpakTHyecKH MOCTOAHHbI, HeOOXO]MM 
TakxKe YUHTHIBaTb H BeuMUMHbI [B]p, [A]p, u [L]p, 3HaHTeIbHO H3MeHsAIONIMeC 
B 3aBHCHMOCTH OT ce30Ha roa. BeneyqcTBHe 9TOFO JIA pacueTOB NO 3THM ypak 
HEHHAM HeEOOXOJMMO He TOJIbKO ONpeeHTb KOHICHTPallHio KaKOro-IH6O0 HOH 
B BOe JIMMaHa, HO TaKKe 3HaTb XHMHYECKHM COCTAB BOJbl, KOTOPaA B 9TO BPE 
MA NOCTYMHa U3 peKH B JHMaH. ; 

Yroopr 136ex%KaTb STOFO, paCdeTbI MOXMKHO MPOM3BOAUTh pasfeubHO JA Occ 
JIOHEHHBIX WM ONpeCHCHHbIX yYaCTKOB HMaHa. B ctbopMupoBaHHH BOJbI JIMMaHe 
HMEIOIMeH MOBbILICHHY!IO COJICHOCTb, POJIb PCYHOH BObI He OUCH 3HAUHTebHE 
¥TO NOSBOJIAET B STHX CLyYaAX IPH pacueTax 10 ypaBnennio (4) u (5) Ges Got 
IWMX NOrpelmHocTeH BBOAMT cpeyHeroyoBble BeTuUHHE! [B],, [A], u [Z]p. Tor 
a AIH pacdeTOB COJIEHOCTH BOJbI, B YaCTHOCTH Jia J[HecTpoBcKoro sHMaHe 
noslyuaeM ypaBHeHue: 


[2] = 1,80[Cl] + 317 (52 
H, COOTBCTCTBCHHO, JJIH PaCYeTOB COJIEHOCTH BOJIbI J{HempoBcKoro JiIMMaHa: 
P= HSSTCHe ss fk (5¢ 


Ilonyuenuple vacrnbie ypaBHenua (5a) um (56) ananormunbl ypaBHeHHaM 
HPHMCHSICMBIM OOBIYHO JIM PACYETOB COJIEHOCTH MOPCKOIi BOLI TO XJOPHbI 
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<puuWeHTaM, HallpHMep, ypaBHeHHam Kuyycena jin OKeaHuuecKoli Bo- 
(*), 9. B. Baspyuac gus Bogst Uepnoro mops (7), C. B. Bpyesuya quia Ce- 
‘Horo Kacnusa (*) u Ap. B stax ypapnenuax Kosdbunuent npu [Cl] orpaxaer 
OU BJIMAHMe Ha COJIGHOCTD BOJbI JHMaHa MOPCKOli BOJbI a CBOOOAHBI WieH — 
AHMe peuHOH Bob. B cooTBeTcTBUH C STHM CBOOOAHBIi WieH B ypaBHenuu (5a) 
Ie, UM B ypaBHeHHM (50), Tak Kak JHECTpOBCKas Boa Oomee MUHEpasH30- 
a, 4eM JHeEMpoOBcKas. 

Conocrapnenue pacueTos no ypaBHeHuaM (5a) u (56) c aHHbIMu, romyyeH- 
MH IPH XUMHYeCKHX aHausax Boybt J[HecrposcKoro u J[HempoBcKoro JMH- 
10B, NOKa3aJIO XOPOLIY!O CXOMMOCTH BHINHCJIGHHbIX H HaliJ[eHHbIX BeJIMYHH. 
BOJ[bI JIMMaHOB C COsleHOCTbIO BbIe 2000 mr/ pacxoxyeHHe MexK]y 9TH- 
BeJIMUHHAMH He TpeBbiwaswo + 2% (a OObMMHO KOmeGanocb B Ooulee y3KHX 
yjesax). 

Ojuako JWI BObI JIMMAHOB C MeHbUIeli CoMeHOCTbIO ypaBHeHus (5a) u (56) 
(PHMCHHMbI, TaK KaK OHH He YUHTHIBAIOT CC30HHbIX H3MCHeEHHHM XMMHYeCKOrO 
Taba PpeYHOH BOI, POJIb KOTOPOM B (POPMHPOBaHHH BOJbI JMMaHa B 9THX 
WaixX BeCbMa 3HayHTebHa. Ilostomy pacxoxwKeHHe MEXKAY BLIYHCJICHHBIMH H 
ACHHBIMH BeHYHHaMH 3fecb JocruraetT 20—30%. B aTHx cayyanx pacuerbl 
CHOCTH BOJbI CUleyeT IPOHSBOHTb yKe He 110 OMHOMY HOHY, Kak 3TO JeasOcb 
OCHOBaHHH ypaBHeHHlt (5), (5a) uw (56), a mo AByM HOHaM. CooTBeTCTBYyIOMHe 
(BHEHHA JIA pacueTOB BbIBOAATCA H3 ypaBueHuu (1), (2) u (3) H, B YacTHOCTH, 
; Hempopckoro JMMaHa HMeIOT CuIeYIOUNH BUT: 


[£) = 1,711Cl] + 5,22[Cal. (6) 


TIpopepka 9Toro ypaBHeHHA MoKa3aula, YTO H B aHHOM cuyyae pacxoxye- 
:MexKy paccuUHTaHHbIMH MO HeMy H HalijeHHbIMH TIpH XHMMYeCKOM aHaH3e 
WUHHaMH OObIYHO He MpeBbimaeT + 2%. 

®Mopmyubt cmemenusa (1), (2) wu (3) Mox%KHO NPHMeHHTb TakxKe JIA BbIMNCe- 
lO XHMHYCCKHM JaHHbIM OTHOCHTeJIbHbIX OObBEMOB MOPCKOH HM peyHOH Bo- 
(Uy. H UpB %), YUACTBYIONINX B (POPMHPOBaHHH BOI OTKPBITHIX JIMMAHOB, YTO 
eT OOMbINOe 3HAYeHHe JIA XapaKTepHCTHKH THAPOXHMMYECKOTO perxkuma 
JIE (HHX. 

Tax, pH coBMecTHOM pelleHHH ypaBHenui (1) uw (3) umMeem: 


es a (7) 

| ae ag [Algz= Aly tea 
[Al — [4] | 
Un = —q— 7: 100. 8 
: sis se TAL pcatl Iso eu 


Ha TeppHTopu HEKOTOPBIX OTKPbITHIX JIMMAHOB MHOra MpOwCXoyHT cmele- 
> He ABYX, a TpeX Pa3/MUHBIX MO XHMHYCCKOMY COCTaBy BOL. Hampumep, B 
IMHPOBAHHU BOAbI Byrckoro WHMaHa MpHHuMaeT yyacTHe Boga UepHoro Mo- 
u pex }Oxnoro Byra u [uenpa. MB stTux cayyaax, Kak NOKasaJM Nal pac- 
bl, MOXKHO IIPHMEHATb (POPMYVJIbI CMeCLUCHHA AVIA BbIYHCJIEHHA COJICHOCTH BO- 
JIMMaHa HW OTHOCHTeJIbHEIX OOBEMOB BCEX YYACTBYIOWWMX B CMeLIeCHHH MOp- 
[XH PCUHbIX BOA. OMHAKO MA TAKUX BHIYHCICHHM HEOOXOAMMO 3HaTb KOHICH- 
Two B BOJe AHMaHa He OMHOFO TOJbKO HOHA, KaK STO MOXKHO OBIIO CAeaTb 
ypapuenuam (4) u (5) uu (7) u (8), a ABYX KaKHX-JINOO HOHOB. 


Muctutyt rugporeoviornn Icerynnst0 
_Axkayemun wayK YCCP 20 VI 1955 


UMTHPOBAHHASA JINTEPATYPA 


1 M. Knudsen, C. Forsch, S. P.L. Sérensen, Wissensch. Meeresunters., 6, 
1902. 29.B.Baapyuac, Iuapoxum. matepnamnt, 8, 82 (i932)\ie Gener b ply e = 
4, Muctpykuna Jas rHApoxumuyeckHX onpegerennii B Mope, M.—JI., 1938. 
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Horaagn Akawemun nayx CCCP 
1956, Tom 108, Ne 5 


TEXHHYECKAS @®H3HKA 
B. Tl. BYTY30B, C. C. BOKIA u M. &. FOHHKBEPr 


NOJIMMOP®HbBIE NPEBPALJEHHS @OCOPA NPH CBEPXBbICOKOM 
AABJIEHHU 


(ITpedcmasaeno axademuxou H. B. Beaosuim 6 1X 1855) 


O6pruHo pasMYaloT TPH TNOJHMMOpdHble MOMpPHKAWMH cocdopa: Geunpiis, 
(pacHbi MW YepHbIi. Kawkyad u3 MOupuKanHl uMeeT pasHoBuyHoctu. Y 6e- 
pro tpocopa ux yBe (I u II). Kpuctannst 6enoro docdopa I monyyair u3 
POBIHOrO «KeJITOrOy HarpeBaHHeM JO 200° B arMocdepe a30Ta HM yruileKHcoro 
ja3a pH 70—80 arm. Beri cocdbop I] Bnepspie nomygen BpnyeKkmenom () 
(pu Aasnennu 11 000 xI/cm? u Temnepatype 60°, mpw4uem Onli ycTaHoBJeHEl 
OnacrTu CTaOHWIbHOrO CyIeCTBOBAaHHA OOeHX pa3sHOBHAHOCTeli H TOKa3aHa 06- 
aTHMOcTb tepexoya I—II. 

_ Kpacupii cboctop nomyuaioT mph HarpeBaHH «kKemToroy BEUe 200°. Pag 
tO PaSHOBHAHOCTeH pa3sIMYAeTCH TIaBHbIM OOpa3s0M TIOTHOCTbIO YH I[BeTOM. 
aK OMy BUY KpacHoro (poctopa cooTBercTByeT CBOs TeMiepaTypa O6pa3o0Ba- 
‘Hx, HaHwOouee BbICOKOTeMMepaTypHOH ABUIAeTCH (HONeTOBAA Pa3sHOBHHOCTD. 
Y uepuoro cocibopa ABe pasHOBHAHOCTH: YepHbIM KpHCTammMyecKUl cbocdop, 
jonyueHHpli Buepsple BpuyKmenom (') MpH cCBepXBbICOKHX  JaBsJIeEHHAX 
12 000 xI'/em?, 200°), u uepuetii aMOpHbIH (pocipop, NosyyeHHE JDKeKoOcom (*) 
akxKe [pH CBePXBbICOKOM JaBsleHuH. YAeAbUbIi Bec YepHOrO KpHCTamMye- 
koro qocibopa paBen 2,69 r/cm®. B npouecce mpespamenua Oenoro cbocdopa 
i JiKeko6c (*) pa3mMuaeT J[Be CTaqMH, culeqyrourwe OfHa 3a Apyrou. 
(0 OCTHXKeHHH ONpeeeHHbIX TepMOANHAMMIeCKHX ycNOBUii HayMHaercs 
€(IeHHoe TIpeBpallenue, MpHyeM NpOuCXOAUT yMeHbUeHHe OObema (~ Ha 10%)— 
TO nNepBaa cTajyua upespauenua. Jlanee cneqyer pesKoe ycKopeHve mpouecca 
DeEBPALeHHA, pH KOTOPOM HaOwOaeTcA Ooee 3HAIHTebHOe W3MeHeHHe 
Sbema (~Ha 90%)* —BTopaa cTaqua mpeBpamenua. JpKekoOc 9KciepHMeH- 
MIbHO JOKa3asl, YTO B HepBOH «MOATOTOBHTebHOM» cTayMH wacTb Seoro doc- 
j0pa mpespatitaerca B (4epHbIit AMOpHbIH», KOTOPHIii IPH CBOeM OOpasoBaHHH BEI- 
SaeT HEKOTOPOe KOJHYeCTBO Tella, pasorpeBalonlee OCTAaBIIMHCA HempeBpa- 
(eHHEIM Gembiit (boccpop Ao TemMepaTypbl, Kora OOpasopanne YepHOrO KpHCTaJ- 
wueckoro tocdopa MpOuCxXOJUT JO KOHILa. 

# B 1926 r. B. Unarpes u B. Huxonaes (*), Harpepan Oenbll cociop B ce- 
anoit TpyOKe mpu 265—278° u jaBnenuu 140—165 aTM., NomyaHM Kpac- 
(bociop, B KOTOPOM ObWIH BKJNOUeHbI YaCTHIbI YepHoro, T. e. HeOosbIUINe 
wi“YecTBa YepHoro (ocPopa MMH Obl MOJYIeHbI B Pe3KO OTHYHBIX YCOBHAX 
) cpaBHenuio Cc pesysbTaTaMH J[pyrux ucceqoBateneli. Penrrenorpaduye- 
koro uccmeqoBaHuA TIpOBeeHO He ObIIO, HO YAebHbIi Bec STUX YaCTHI, OBIT 
7. OnbITbI NO NOsyyeHHIo YepHOoro ~octopa NpH HH3KHX aBJIeHHAX HHKEM 
ObIIH MOBTOPeHBI. 

' Bce uccneqopanua m0 MOMMMOppHOMy TpeBpaleHHio (poc*opa MpoBoyu- 
ACb UpH HeBbICOKMX TeMMlepaTypax, TaK KaK B 9THX HCCeOBAHHAX IPHMe- 
\flacb almapatypa CBepXBBICOKOrO JaBJeHHsA, CHaHKeHHAA BHELIHHM OOorpe- 
jm. Mccneqopanua MpoBoyusuch B TBepsOl (pase, H KMHeTHKa NpeBpalllennsA 


| * Or cymmapuoro yMenbilenna OObeMa 3a OGe cTaqHH MpeBpallkenns. 


BAH, +. 108, M5 957 


He Moria ObITb MpocsekeHa, Tak Kak HosMMopiHoe MpeBpalenue UKcH 
BaJlOCb MeTOJOM «CMelaroljeroca IWTOKa». 

IIpeqcrapiaer 3HauHTeJIbHBIM HHTepec oOpasoBaHe TMOsIMMOpPHBIX MO 
(ukalni mpH ‘6onte BbICOKAX TeMMepaTypax H B Oowlee WIMPOKOM HHTEpB 
yjaBJleHui. 

Cepua OnbITOB, MpoBeseHHas C TEXHHYECKUM XKEJITbIM (POctpOpoOM IIpH AaB 
Huax qo 23 000 KI'/cm2 wu Temmepatypax Jo 250° He npuBeta, OAHAKO, K 00 
30BaHMIO YepHoro KpucTamMyeckoro (ocPpopa, XOTA y BpumKmena u J) 
KOOca HOMMMOpHoe NpewpallleHve MPOHCXOAUO pH 6ouee HH3KHX WaBJIeHH 
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Puc. 1. YerpolicTso Qa HCCMeLOBAHUA NOMMMOPHLIX Tpespanlenuli 
B yCTaHOBKAX CBepXBbICOKOrO JaBeHHA 


ll 


"SOSSSSH0 


Boo CemaHo NpeqnoOKeHHe, UTO TOUKAa IIpeBpallleHHA 3HAYATebHO cmeniat 
B CTOPOHY Oovliee BbICOKHX aBJIeHHH HW TeMNepaTyp BCeEACTBHE HaHUMA B ( 
(hope pacTBopHMbIxX npuMecei. IIpuMepbl BJIMAHHA MaJIbIX KOJIMUeCCTB TIpHME 
Ha MOMMMOpdpHble TpeBpaleHHA NpHBOAATCA B padorax B. K. CemenyeHko 
Tlocute TOrO Kak OblIH MpOBeeHbI paOoTb! MO OYNCTKe MKesITOrO (cbocopE 
MIpuMeceii, OMbITbI, MPOBEEHHbIe C OUHUL2HHBIM XKeJTbIM (poctpopoM B WHPO 
HHTepBasle MaBJIeHHH, AeHCTBUTeMbHO MOKasaiM COpasoBaHHe YepHOorO KpHe 
auyeckoro docopa. 

Ans pacWwMpeHHA TeMMepaTyPHbIX TpaHHl| Mpeppalllenua MbI MpHMer 
HOBbI/i MYJIbTHMIMKATOp C ABOHNOH NoAeprxkKoH (5), TakKxKe CHAO *KeHHbIII B 
pellliMM 3/IeEKTPpOHarpeBaTeeM, H KOMNPHMHPOBaJIH B HEM a30T; KpoMe 7 
Mbl YCOBepUeCHCTBOBaH MeTOAMKY H3MepeHHA TemMMepaTypbl BILYTpH cot 
CBeEpXBbICOKOrO AaBIeHHa, paspaOoTaHHyo Hamu panHee (°). Ycowepmenc 
BaHHaAd MCTOANKA NOSBOIACT ONPeAeEMATS HEOOIbLIME TEPMH4eCKHe 9:ppeKTHI H 
CaMbIM HaJe%KHO (PHKCHPOBAaTb NOJHMOpHuble NpeBpaujeuua. Ha puc. 1 nok 
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| HO YCTPONCTBO AIA HCCMeEAOBAHUA MOMMMOptpHbIX NpeBpallenHi B cocyye cBepx- 
| BEICOKOTO aBJIEHHA C SeKTPHYeCKO! Cxemoli u3MepeHua. B cocyA| BbICOKOrO JjaB- 
| menua /7 nomenen anektponarpepaTenbublii 3neMeHT 7, KOTOpbIi M30/INpOBaH 
j OT CTCHCK TEPMOH3ONAUHOHHBIM CTakaHoM 7. Turesb 8, umeiomuuii B He OTBep- 
, CTH, H3OMPOBAH OT SICKTPOHAarpeBaTeIbHOrO SVIeMeHTA CwIOLAHOL npokway- 
|} Kou 2. Buytpb ruras Bcrapuenbl [Be (bapdoposie amnyubt (4 u 9), B OHO 13 
j KOTOPHIX HaXOMMTCH HCCIEAyeMOe BEWECTBO, B HallleM cayyae tpocop, B Apy- 


4 


Puc. 2. a — TepMorpamMa noHMop Horo mMpeppalllenuaA KesTOrO 

@ochopa B uepHbIH KpuCTaminuecKHA (3anHcb NpOH3BOsNACb 

oOeHMH TepMonapaMn); 6 — TepMorpaMMa nNO.HMOpdHOrO OGpatnH- 
MOrO [IpeBpalleHHA KpacHoro docdopa 


bs Ke — m1000e BelllecTBO, He MpeTrepmeBaroulee B HCCIeYeMbIX YCOBHAX 
TomuMop Horo npespawenua (B HaluHX OMbiTax MbI Opasu AlzOs). Tleppas yuc- 
PepeHuvasbHand TepMomapa, cnaH KoTOpoH (6 uw /O) noMmelleHbI B HCceyeMom 
STAJIOHHOM BeleCTBe, MO3BOAMA JOCTATOUHO TOUHO (PUKCHPOBAaTb TpOHCxo- 
[alee MOMMMOPPHOe MpeBpalleHve, KOTOPOe COMPOBOXKAaeTcHA BbIZeNeHHeM HI 
Morsoujenuem Tenia. Cnau AupepenuvasbHo TepMonapbl MOMeLLeHbI B KBap- 
HEBbIC KaMMJIApbI (3) WIA MpeAOXpaHeHHA OT BOSAeHCTBHA Ha HUX (pocsopa u 
sTaNOHHOrO BeulecTBa. Bropaa yuddepenHunaibHaa TepMonapa c 4 cnaamMu 
(5, 14, 13, 16) cnyxKUT [A U38MepeHHsA aOcoJOTHOrO 3HaveHHA TeMMepartypbl. 
B tere Kouyca /5 HaxOATCA Ba clad BTOPOH AuppepenunasbHOH TepMonapbl, 
IC KOTOPbIX KOMMeHCUpytoT Apyr Apyra. Usmepenne AaBsenHsA MpOU3BOAHs0Cb 


fibimMa rambBaHometpamn. TIpumenenne nupometpa Kypuakosa mo3BouHs0 mpo- 
A3BOJHTb (pOTOSaNHCb H3MeHeHHA TEMNMepaTYypPbI BO BpeMeHH. 

Ha puc. 2 a mpupeqeH yyacTOK TepMoOrpaMMbl C OAHOBPeMEHHOM 3allnCbIo 
7 OGeux AudtbepeHunabHbIX TepMonap. KpuBan 7, oOo3HayeHHad UWHppamn, 
S00TBEICTBYeT NOKa3aHHAM BTOPOH AuppepeHUMabHOH TepMONapbl, KOTOpaHA 
6* 839 


(puKcupyer Temnepatypy mpespamenua (rouKH 2—3). KpuBas AT, odosHayel 
Haat OyKBaMH, COOTBeETCTBYeT HOKasaHHAM TepBol AuppepeHuMabHOu TepMc 
Hapbl, KOTOpad (pHKGHpyeT NOBbIUeHHe TeMNepaTypbl, MpOUclieWICe TOJIbK 
3a CueT NOMHMOpdHOrO Mmpespaujenua (TouKH O—ée). B sTOM cyyae CKaYO 
Temmepatypbl 3a CueT NOMHMOppHOrO TpeBpalleHHA BbIABJIACTCA SHAYHTCJIbH 
Gonee pe3kKO, 4TO NOsBOuMAeT HaGmONaTb Te Cca60 BbIPaKeHHbIe NOU 
MOpHbIe MIPeBpaljeHuaA, KOTOPble APyrMMH MeTOJaMH He MOryT ObITh SaMeNt 
HbI. YKa3aHIlbIM METOJOM MpoBeeHO HCCJIeAOBaHHe NOBeACHHA YEPHOFO KPHCTAad 
simyeckoro (bocibopa Mp CBepXBbICOKHX aBJIEHHAX MW BbICOKHX TemMMepaTypa 
(P = 20000 xI'/cm?, T = 1200°), ofHako HOBbIX MogMcpuKallui chocdopa & 
NOMyYeHO; pH BOspacTaHHA aB/IeHHA MPOWCXOJHMT JIMUIb TJlaBHOe TOBBILLE 
Hue TeMMepaTypbl MwaBJeHHA YepHoro KpHcTamMyecKoro ocopa. IIp 
18000 xI'/cm? temnepatypa mapsmeHua dociopa AocTuraer ~ 1000°. 
Vceneqya mopeyenve KpacHoro cpocdopa, MbI oOHapyxHsM pH 4000 KI/en 
uv ~600° o6pasoBanve HOBO MOyucpHKauHA ociopa, Uuyulee OOpaTHMo 
HeOOJIbDIUMM TepMHyecKuM adppeKtom. Ha puc. 2 6 npHBeseH yyacTOK TepMorpaN 
Mbl, Ha KOTOPOi 3aMeTeH CKaYOK TeMHepaTypbl, (PHKCHPyeMbI NepBOn Aue 
PeCHUHaIbHOH TepMonapon (TOUKH @—6), YTOTOBOPHT O IIpoOmeWIeM NM THMOpG 
HOM TIpespallleHHH Np OHOBpeMeHHO (PHKCHPyeMOM OCOpaTHOM Tepexoye (TO! 
xu A—B). KpuBas or BTOpow TepMonapbl, KOTOpaA OlpeseseT TemnepaTyp 
NpeppallleHHA, MpakTHyecKH He JaBaa CKauKa TeMMepatypbl (TOuKH /—2—3 
TlpeqoxKennad WM MpakTHyecKH OcyIIeCTBIeHHadt MeTOMKa M3MepeHit 
TemepaTypbl B yCTaHOBKaX CBepXBbICOKOrO J|aBJICHHA C HeENpepbIBHOM aBTOMé 
THUCCKOH 3alHCbtO, KOTOPas NMOSBOUAeT SaNHCbIBATh HS3MeHeEHHe TemMepatyp: 
B Tipouecce MpespaljeHHA WH (PUKCHPOBATb HeOoNbIUMe TepMHYeCKHe 3pPeKTb 
MOXKHO JyMaTb, OyJeT IpHMeHeHa H B JpyrHX aHasOrHyHbIxX MCceOBAaHHAY 


Uucrutyt kpucTammorpapun Tocrynusto 
Axkagzemuu HayK CCCP 23 VIII'1955 
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jokaago AkagemMun nayr CCCP 
1956. Tom 108, Ni 5 


TEXHHYECKAA PH3HKA 


M. HW. 3AXAPOBA u H. H. COBOJIEBA 


PACIIAJ| TBEPOrO PACTBOPA B TOHKHX MJIACTHHKAX 
(ITpedcmasaeno axademuxom A. A, Bowsapom 22 XII 1955) 


Kak yCTaHOBJIeHO MHOTOUHCICHHbIMH HCCJIeEOBAHHAMH, CKOPOCTb H MCXaHH3M 

yactiayla MepecbIMeHHbIX TBEPALIX PaCTBOPOB ONpefeMAOTCA POM hakTOpos: 
emMepaTypOH OTMyCKa, KOHIeHTpalueli NepecbimeHHOrO TBeporo pacTBopa, 
faIHYHeM TeX HIM HHbIX IIpHMecel, AepopMalHel Noce 3akaKH, BeJMYHHOL 
spucraoB u Ap. M3 padors: H. H. Bylinospa u P. M. Jlepumana (1) Bpirexaer, 
ITO (pasOBble IpeBpallleHHA B MOBEPXHOCTHOM CJIO€ CIWaBOB MOPYyT CYIeCTBeHHG 
TAUYATbCAH MO CKOPOCTH MpOTeKaHHA OT NpeBpalleHul B OObeme. Mcxoya ua 
THX JAHHbIX, MOXKHO ObIIO OMRKUaTb, YTO Npouecc paciaya TBeporo pacrBopa, 
[auuHaH C HEKOTOPOH KPHTHYECKO! TOJMIHHbI, OyeT NpoTeKaTb WHaye, eM B 
Opasiax OOJIbIIHX TOJULHH. 
_ Jina mpopepku 9Toro MpeAnOO*KeHHA B WaHHOH paOoTe TpoBoMOcb Hc- 
JIeOBaHHe Tpouwecca pacnafa TBepforo pactBopa Cu B Al B 3aBMCHMOCTH OT 
emllepaTypbl Ha OOpa3yax TOmWIHHOH B 0,4; 0,02 u 0,004 mm. OOpa3ubI B Bye 
WACTHH NOCe€ 3aKasIKH OTKUTaIHCh B TeyeHHe | 4aca pH TemnepatTypax 180; 
0; 220; 240; 260; 280 u 300°. 

IIpouecec pacnayla aHasmH3upoBasICH MO H3Me€HEHHIO MOCTOAHHOM peUuleTKH 
iCXOHOrO TBepsoro pacTBopa. CheMKa PeHTTeHOrpaMM IIpOH3BOAHacb Ha Cu- 
[3JIy4eHHH B KaMepe Jin OOpaTHoli cbemKH PKO. Tlocrosnnasa onpeyenasacb 10 
TPaxKeHHIO OT MOCKOCTH (333). 

V3 WaHHblx, IIPHBeJeHHbIX B Ta6Ouauna t 
aos. 1, BUAHO, oan LES ie H3mMeHeHHe MOCTOAHHOH pelileTKH TBepsoro 
Opasiax TOMMHHOH B 0,004 mM, pacrsopa Cu B Al mpuH otmycke 
fo JaxKe B OOpasyax TOVJIMLIH- 
fof 0,02 MM mpomecc pac- 
[ayia IpoTekaeT HHaye, 4eM B , 

-pa 
OJICTHIX OOpasyax (0,4 Mm). ormycKa 0,004 | 
IpH MasbIxX TONMIHHax OOpas- olat 
(op (0,02 u 0,004 mm) nocue oT- 
lycka pu Temmepatypax 260 


Tonluna o6pa3siioB B MM 


0,02 0,4 


° 
Mocrosunad pewetTKH BA 


40340 | 4,030 4,030 


2 AMMA OTDAa- SakaKa 
le a a Ae 220 470340 4.030 {4,030 
gid Hannune B Oupasile 240 40352 4.0352  |4,0352 
facTeH TBepOro pacTBOpa C 260 4,0352—4, 0392] 4,0355—4, 0398] 4, 0355 
A3IM4HOH CTeMeHbIO Tepecbl- 280 AS03524 0a ee 4,0376 
; qe nHTeH- 300 40390 4,035 4,,0387 
epere. Pacripencnenve 320 40387 40387 4, 0382 


MBHOCTH 0 IWMpwHe JIMHHH 
OKa3bIBaIO, YTO MOCe OTHYCKa 
pu 260° npeoOaqalor yuacTKH KpHCTavia C KOHUWeHTpallvel TBepqoro pacTBo- 
a, OnusKoli K ucxoquoli. Tlocme ornycKka mpH 280° mpeodsmagalor ooulacrH 
Beporo pacTBopa C paBHoBecHOii KOHUeHTpauHeH. B oGpasyax TomuMHOn 
4 MM oTMycK pu Temnepatypax 260 u 280° BbIsbIBaeT roMoreHHbIli paciay, 
OCTOMHHad pelleTKH M1aBHO u3MeHseTca. IIpH AambHeHIUeM MOBbILIeHHH TeM- 
epatypbl pH Bcex TommuHax oT 0,004 0 0,4 MM TBepjbId PacTBOp BO BCeM 
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oObeMe HMeeT OJMHAKOBY!O KOHUCHTPallHio, MOCTOAHHAA YMCHbIMAeTCA 3a CHE 
YBeIMYCHASA PACTBOPHMOCTH C MOBBILICHHEM TEMMePaTYPbI. | . 
Tloqc6.1at KapTuka pacnaga Ha6mogaercs B cnaase Al c30% Zn. Uccneqose 
He paciayla TBepAoro pacTBOpa B 9TOM ClivlaBe Mocwe OTMycKa NpH 180—26( 
Noka3as10, YTO B OOpasilax TOMMMHOL 0,022 MM lIpH Temnepatypax 180—200°pac 
lay] WpoTeKaeT rereporeHHO, Ha peHTre 

Ta6auna 2 HOPpaMMe HaGOJaloTcs Pa3MbITbIe JL 

HHH C HaOOpOM MOCTOAHHbIX PelueTKH 


3 HHe MOCTOAHHOH pemleTKH TBepOroO Z 
Son K é WMpoKoM uHTepBaie OT 4,030 Ao 4,038 


pacTBopa B craBe Al c 30% Zn 


MIpH oTmycke A, BTO BpeMA Kak B OOpasle TOJIUE 
Holt 0,5 MM pacmay Bo BceM OOBeMe Ha 
TOMINEH GOS pasos eer XOJMTCH TOJbKO B HavaJIbHOW CTaqMy 


nocTosHHas papua 4,030 A (cm. Tabs. 2 
Tipu qambHetieM MOBbILeHHH TemMrep 
Mocrosunan pewerku 8 A TYpbl pacna B oOOpa3ye TOJIULMHO 
0,5 MM TpoTekaeT TOMOreHHO H 3H 
YHTeJIbHO MejJIeHHee, eM B OOpas 
TomMMHOK 0,022 mM. 


T-pa otiycKka 


x (022 | 0,9 
B °C 


3akasKa 4,030 


4,0300—4,0358] 4,0307 
Se 4,030 —4,0388]| 4,0307 Bausnve TOLMHbI OOpasia 
220 40346 4,0315 pacnayq Teepyoro pacTBopa u3syyao 
240 4 ,0344 4 ,0316 TakoKe TIpH HccleqOBaHHH H30TepME 
620 4, 0334 4,0318 


yeckoro pacnaya mpu Temimepaty 
218°Bcnamase Al c 10% Mg. Kak Bu 
HO H3 aHHbIX TaO. 3, pH MpoqomKUTeMbHOCTH OTHYycKa JO 10 yac. pacmiat 
WpoTeKaeT TOMOreHHO BO BCeM OObeMe KaK MPH TOMMMHe OOpa3zua 0,3 M 
Tak H ipa Tomine 0,03 MM C HeCKONBKO OOsIbUIeH CKOPOCTbIO B TOHKH 


Ta6auna 3 
HsmeneHve NOcTOAHHOH peleTKH TBepforo pactrBsopa Mg B Al B nponecce oTMycKa 
TIpH Temnepatype 218° 


TonuyuHa OOpasloB B MM TonujuHa o6pasuoB B MM 
Hpolomun |= et Pe, | EL pOmOCPRIn'E: 
| oTNycKa 0,03 0,3 oTnycka 0,03 0,3 | 
B uac. ee B uac. a 
TlocrosHHad peweTKH B A TlocrosHHand peweTKH B A 
— 4,0810 4,0810 32 4,0609—4,0724] 4,0740 
2 4,072 4,0778 40 4 0609 4.060) a 
4 4,0768 4,0774 50 4,U6u9 4 ,0609—4, 06 
6 4,0766 4,0769 60 4,0609 4,C609 
10 4,0760 4,0762 70 4,0609 4, 0609 
12 4, 0609—4 ,0724 4,0752 


oOpasnax. Yperuyenue BpeMeHH OTMycKa Yo 12 ac. mpHBo_UT B OOpasil 
TONMMMHOK B 0,03 MM K BOSHHKHOBeHHIO OOacTelt TBepforo pacTBopa Cc pail 
JIMYHOK cTemeHbio NepecpiujeHHa. Ha pentreHorpaMMe JIMHHA pa3sMbiBae® 


Ca B NOOcy, YTO COOTBEICTByeT HaOOpy NOCTOAHHbIX peweTKH OT 4,0724 ji 


4,0609 A. B o6pasuax TommuHor 0,3 MM rereporeHHbIii pacnay HayHHaerca 1103, 
Hee, Tloclle OTHycka B TeyeHHe 40—5O yac. Ilocue oTnycka B TeyeHue 60 1a 


NOCTOAHHBIE PelUeTKH MPH PasHbIX TOMMAHAX CTAHOBATCA OAMHAKOBbIMM HW pad 
HbIMH 4,0609 A, uTo cooTBeTCTByeT PaBHOBECHOH KOHUCHTPallHH NpH JaHHol ,rer 


nepatype. 


MockosceKult HHCTHTYT Tloc1ynuio 
IIBeC1HbIX MeTAJIJIOB H 3010TAa 1 XII 1955 | 
um. M. 1. Kannunna 


HWHTHPOBAHHAS JIATEPATYPA | 
1H. H. By #uos, P. M. Jlepuman, H3sn, AH CCCP, cep. dus., Ne 3, 363 (195) 
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jJloknaayn Akagemun nayx CCCP 
1956. Tom 108, Ne 5 


TEXHHTECKAA PH3HKA 
MW. WH. KATAMTOPOCKHH u B. J. HHEHBOM 


YMPOWHEHHE CTEKJIA 3AKAJIKOU 
(I] pedcmasbueno akademuxom IT. A. Pe6undepom 1 IT 1956) 


Kak H3BeCTHO, HH3Kana TeXHHYeCKaA MPOUVHOCTh CTeKNa ONpeseneTcA HavIH- 
eM Ha ero NOBEPXHOCTH MHKPOTPelMH, MOCTeMeCHHO pa3sBHBalollMxca pH 
MOVKCHHM Harpy3ku. YManenHe STUX TPeWHH, HampHMep MyTeM cTpaBsuBa- 
A MOBCPXHOCTHOPO CJIOA MaBHKOBOH KUCJOTON, MPpHBOAHT K 3HauNTebHOMY 
pounennio creksa (*, *), aHanOrM4yHOMy NO cBoel MpHpogxe ynpounennio Ka- 
HHO comH, AocturnyTomy A. ®. Horie (*) myrem pacrBopeHua noBepxuo- 
1 OOpasija B BOse. OHAKO Jarxke MerKoe MpPHKOCHOBeHHE K YMPOUHeEHHON TpaB- 
MM€M TMOBEPXHOCTH BHOBb CO3aeT OMaCHble ecpeKTHl. 

Ilostomy B CTCKOJIbHOM TEXHOJIOrHH JIA YIPOUHeHHA CTeKa UCMOMb3yeTCA 
TpaBseHHe, a CNeWHaIbHaA TepMH4ecKad OOpaOoTKa — 3aKasKa, NpHBOLA- 
@ K OOpa30BaHHlO Ha MOBEPXHOCTH CTeKJIa OCTATOUHbIX HanpsAKeHHH cKa- 
1, B pe3yIbTaTe YerO KOMMCHCHPYIOTCH HJM YMCHbLIaIOTCA HalpAxKeHHA pac- 
KeHHA Y MHK)oTpemHH {',°), a TakxKe (3a CUe€T CMbIKaHHA YCTbeB TPellHH) 
laOIneTCH SppekT aCOpOWHOHHOTO CHWKeHHA MpOWHOCTH cTeKNa NOX BO3- 
ICTBHeEM TapOB BOJbI HY APYrHX MOBeEPXHOCTHO-aKTHBHBIX BeUlecTB ("). 

B moceBoeHHble rogbl Obl JOCTHrHYTbI H3BeCTHbIe ycnexv B OONacTH MpH- 
(HHA 3aKaIKH JIA YMPOUHEHUA Pa3JIMUHbIX CTCKJIAHHBIX H3QeHH, OHAKO 
jOCIeqHHe TOI Wporpecc B STOH OONACTH B 3HAYHTebHOH CTeneHH 3aTOp- 
suica. Hecmorpa Ha TIpHMeHeHHe BeCbMa CJIOXKHbIX OOJYBOUHbIX YCTPOHCTB 
[avaJIbHbIMH CKOPOCTAMH BO3AYUIHbIX cTpyH Wo 100 Mcek wu Oouee, creneHb 
aJIKH, XapaKTepH3yeMy!O BeJIMYHHOH Hallps>xKeHHH B cpefHeH MOCKOCTH 
KJIAHHOW MIMTKH, He yaeTCH NOAHATS BbUUe 0,2 Mp TOmMMMHe cTeKa 6 MM, 
me 0,3 mp Tommune 20 MM HT. &.* 

Yka3saHHoe OOCTOATebCTBO HeKOTOpbIe aBTopbl (*) MbITaoTcH OObACHHTD 
I, TO Mp OOMbIIHX, UEM JOCTHIHYTHIe, CTEMeHAX 3aKaJIKH HalpAKeHHA pac- 
KEHHA BO BHYTPeCHHUX COAX CTeKJIa IIPeBbILIaIOT MPOYHOCTb 3THX CwOEB, 
Opasiibl paspyiiawoTcaA ewe B Mpowecce camo sakanKH. Orciogfa AenaeTcs 
30], UTO B HacTOAIee BPCMA y2Ke MOUTH MOMHOCTbIO HCYepNaHbl BO3MO2KHOCTH 
[bHelimieroO YIPOUHeHHA cTeKIa 3akaIKOH. Beogurca arke NOHATHE «TeXHH- 
KOO Mpefesa 3aKasIKH», YYTb JIM He BABOe MeHbIUeErO, YeEM TeOpeTHYeCKHH 
lel, papHpi mo [. M. Baprenesy, 0,617 (*,*). 

Teoperuueckoe paccMoTpeHHe sBorlpoca (1°) MoKa3bIBaeT, OHaKO, 4YTO 
|PbIBA MerKy TeEOpeTHUeCCKHM H TEXHMYECKHM TIpefeJIOM 3aKaJIKH He CyIle- 
yer. Bomee TOUHBIM, eM B ("), pacueT JaeT AA 3ABHCHMOCTH CTENCHH 3aKad- 
OT HHTCHCHBHOCTH TemooOMeHa, XapakTepH3yemol KpuTepuem Buo Bi-ha 
— OTHOCHTEJIbHbIM KOIPPHUHEHT NOBEPXHOCTHOM TemIOOTAaWH, @ — NOMyTON- 


Ha IJIaCTHHbl), (pOpMyJly: 


—.. aE 
* 3y7ecb H Jlalee HalpsaxKeHHA BbIPAaxKalOTCA B OespasMepHbIX ENMHHMAX ~~ a yi 


%— KOIPPHUNeHT JHHCHHOrO TeMIIepaTypHoro pacimHpeHHA, E—wmogysb YOura, wp — 
Dpunuent Ilyaccona, T,—TemnepaTypa CTeKNOBaHHA, OTCHHTAHHaA OT TeMMepaTypbl 
i. Jina O6bluHOTO JHCTOBOrO CTeKsIa CTeNeHb 3aKkaJIKH, paBHad eHHUIe, COOTBETCT- 
rT ABynpesomienHio oKoso 11 y/cM. 
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sind 
GA. ie Sue 
rye 8 —MepBblli KOpeHb ypaBHeHua 6tgé = Bi. V3 (1) cuezyer, uTo I 
}leIbHad cTeneHb 3akakH upu Bi=cc paBHa He 0,617, a @aB 
= |] — 2/x = 0,3634. 
B Ge3spa3MepHbix KoopquHaTax ¢ = ¢(Bi) g¢opmyaa (1) uauccTpupye 
puc. 1, Ha KOTOpOM MpHBejeHbl Take SKCICPHMEHTAJIbHBIe aHHble ral 
Hepa (°) u Bapreepa — Posanopolt (**) NO 3aBHCHMOCTM CTeNeHH 3aka 
OT TOJIMIMHbI CTeKJIa NpH pasJMUHbIX yCOBHAX Tenm000MeHa. IIpu nepal 
pesybratos Baptenepa u PosaHosoit kK Oespa3MepHbIM KOOpAMHaTaM MA 


| 
cKaHHa KoshPunneHTa fA OblWIM MCHOJb3SOBaHbI HavaJIbHble ie <5 yuaq 
i : 


—~" 


NOJIYYEHHBIX STHMH aBTOPaMH KPHMBbIX 9 = p(a), Te p= eS ye 


=6( 5 | , T. @. OTHOCHTeIbHbIA Koo(PuUMeHT MOBepXHOCTHOH Tend 
a j/a=0 


auH TpOMOpyHOHaeH yrIoBoMy KOs(pipHILMeHTy KacaTeJbHOH, MpoBeeHx 
K KpHBOK On = const = Y (a) B Hay 
Koopyuuart. TlockoupKy / U3BeCTHO | 
cBoCoqHoK BO3YWHOH KOHBeK 
(4 0,49 cm? (°)), Haxomjenne 
JHYHHbI STOTO KOSPPHUNeHTa JA 
6oro jipyroro cuayyad yxe He coc 
maeT oco6oro TpyJa *. | 

Kak BHAHO u3 puc. | uA opm 
(1), MocTurHyTpe B HacTosmee B 
CTeMe€HH 3aKaJIKH COOTBETCTBYIOT 
~ 5,3, HM AIA JanbHeliero yBenH4u 
cTeneHH 3aKasikKH Ha 15% UHTeH 
HOCTb TemMOOOMeHaA HEOOXOAUMO yBe 
YHTb BIBOe. 

V3 cKa3aHHOro OTHIOJb He carey 
4TO BOSMOXKHOCTH YIpOuUHeHUA CT 
3akaIKOH yxe Hcyepnanbl. IIpuBe 
Puc. 1. SapucwMocTb cTeMmeHH 3akaIKH OT HbIC BbILMe JAHHbIe OTHOCATCA K Ha 
WUHTEHCHBHOCTH TellooOMeHa. A—cBOOOAHAA > 3KeHHAM BC pe 1 ue ft nnocKocTu | 
Bosnyminan KonBeKnua (h = 0,49 cm’); O—  comier, B TO BPeMA Kak MpouHOctEl 


3aKasKa Ha BOSAYXOCTPyHHOH pellieTKe pH 
yapnenun 50 MM BogH. cr. (A= 2,1 cm); KaJI@HHOTO CTeKsa ompeyensetca Hak 


6 — vO Ke npw Aapienun 50 mM pr. cr. MKCHHAMM Ha erO NOBePXHOC!) 
(45,9 cm). Cnaourmaa kpuBat BBE KK co pKaJIeHHIO, JIMIUb B CaMoe nocse 
wneseHa 10 dopmyse (1) BPpe€MA HaM yaOcb MpeNOXKUTb Mi 

‘ HeNOCcpeACTBEHHOTO OnpefesIeHA Hak 
*KCHHH Ha NOBEPXHOCTH 3aKaJICEHHOTO CTeKJIa NO MSMCHCHHIO CTeMeHH 3aKaNKH | 
MOCNEOBATEDHOM COMVIMPOBBIBAHHH TMOBeEpXHOCTHBIX cJoeB (1?). Odpabd 
Ppe3yIbTAaTOB, NOJYYeHHbIX PAJOM UCCeEAOBATe eH, OKa3asma,YTO OTHOIMeHHE », 
NMUAHbI HallpaxKeHHH Ha MOBEPXHOCTH IVIMTKM K BeAWYHHe HaNpsxKeHUTi F 
CpeHeH IJOCKOCTH MOXKET H3MCHATLCA B BECbMa WHPOKHX Mpegenax (npuMe 
or x= —] Jox =— 3). B yacruocTn, npn o6pa6orKe WaHHbIx m0 COLMJIHOBR, 
HHIO peryJAPHO 3aKaseHHOM MIMTKH CO CTeNeHbIO 3aKaIKH OKONO 0,22 C4 
nowyueHO sHayeHHe * =— 2,6, T.e. MexXaHM4ueckoe ynpouneHne crekna B. 
curyuae COCTaBAAIO — xg = 0,57. 
KocBeHHbIM IlyTeM HallpsxKeHHA Ha MOBEPXHOCTH 3akaseHHOrO cTeKNa ¥ 

HO OMpeesMTb M10 €rO YMPOUHeEHHIO TO CpaBHeHHIO C OTOXKCHHBIM CTeK 
Ha pwc. 2 mpuBegenbl pesybTaTbl TaKkoi o6pa6orKu yannprx A. 
Mpanoson (*) quia JBYX pa3JIMYHbIX CTeKOW. OKCIEPMMEHTAJIbHbIe TOUK Xo} 


Q f @ Rey ¥s a 6. 


Bi=4a ——~ 


{7 

* ty c 
YkasaHHblh TpweM, MexKyY MpOwM, Moxker ObiTh HCHOWb30BaH AAA yCTaHOBeHuA 
Mexy Napamerpamu Buo w Hyccenbta npn pasnM4nblx ycnoBuax OOLyBaHHA MwacTHHbl. 


THM, TO HO Cero BpeMCHH Takax Salada AIA NPHMeHAeMOrO IPH Sakanke cTeKsa nonep 
oOfyBaHHA MacTHH ele He peliiena. 
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YKJlabIBAaIOTCH Ha OHY KPHBY!O, Ha KOTOPOH Oka3bIBaeTCA JexKaelH H TOUKA, 
COOTBETCTBYIONLAX MOMYYeHHOMY BbILMe pe3yJIbTATY HeMOcpesCTBeHHOrFO oMpe- 
JeJIGHHA x. 

Hcnonb3sya tTeopuio 3akamKu (1°), MoxHO BLIVHCJIUTD TeOPeTHYeCKYIO 
3ABHCHMOCTb M@Ky BeJIMYHHON Hallps2xKeHHit Ha MOBePXHOCTH H B cCpeHHX 
CHOAX PeryApHO 3aKasleHHoro crekma. H3 nomnyyenHoro B_ (!°) BbIpaxe- 
HHA VIA paciipeeieHHH OCTATOUHBIX JetopMalHi MO TOmMMMHE cTeKua 


e(x) = aT yx 
Cie xy 
* sind’—sin§ — sin’ — 0 
a , 
. \ —_—_—_,—_- ——__ ar’, 
: a—x x 8 
¥ cas? 5 >” 
a eh 
eT) Si 
(x — paccTosHHe OT cpejueli n0- $ 
CKOCTH [JIaCTHHbI) cleqyeT, 4TO S 04 
» SS 
Berrspir es ofey o. we 


y= 
a \ sec dy d sin 8 — sindy ) 
- J s—sinds 1—y , 


y=0 
(3)* Pue. 2. Caa3b HallpsKeHHit B cpequeli mMocKOcTH 
MWIHTKH H Ha MOBepXHOCTH CTeKWIa. @—paccuHTaHo 
pe YepTa O3HadaeT YCpeAHeHHe 10 no Jannyim A. M.MBanoson (*) aa GopocuMKaTHO- 


rOMMmHHe nWiacTHHbI.I]o pesyabTa- — F0 cTek.1a; O0— TO Ke JIA JHCTOBOrTO NpoKatTa; 6— 


faM WHCeHHOTO HHTerpupoBaHus pesybTaT HelocpeACTBeHHOTO oOMpefeeHHA Ha- 
TipseKeHHH Ha TMOBePpXHOCTH cTeKIa 0 MeTOay’ 


3 (3) Ha pHc. 2 MocTpoena pacuer- comwimopbipannsa. Cinoumasd KpwBad BblIMcIeHa 
Had KPHBaH, YOBJIETBOPUTeJIbHO no dopMysram (1) Hu (2) ” 


SOBNAaaoulad C IKCMHePHMeHTAaJIb- 
ibIMM TOUKAMH. 

Urak, NouyueHHbIe B HaCTOALee BPeMH IKCICPHMCHTAJIbHbIe Pe3yJIbTAaTb! 
YOCAHTEIbHO NOATBEpKawT NpeswoweHHyto B (1°) yTouHeHHy!o TeOpHto 3a- 
‘aJIKH, H3 KOTOPOH BbITeKaeT, YTO BOSMOMHOCTH YUpOYVHeHHA 
STE KMaA 3aKANKOH Faneko He HCUeEPpNAaAHH. Kak BUAHO 43 
onocTaBsleHHa puc. | u 2, HeKOTOPOe yCOBePIeHCTBOBaHHe MPHMeHSAIOWIAXCA B 
{ACTOAINee BPeCMA 3aKAaJIOUHbIX YCTpOlCTB, XOTA H He JacT cymlecTBeHHOrO 
/BENIMYCHHA KOHTPOJIMpyeMOli OObIGHbIMH MeTOaMH «CTeMeHH 3aKaJKH», IIpHBe- 
[eT K 3HaUHTebHOMY JlaibHelmemMy ympouHeHHio cTeKJia. PasymMeeTca, pH 
JaspaOoTKe TeXHOMOrHH YCHJIeHHOM 3aKkasKH HeOOXOAMMO OyJeT KOHTPOUJIH- 
JOBATh HallpsoKeHHA Ha MOBePXHOCTH, a He B CpeHUX COAX CTeKwA. 


MockoscKHif XHMHKO-TeXHOJIONH¥eCKHH WHCTHTYT Tloctymu.1o 
um. JI. HW. Menneneesa 20 I 1956 
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f@ 2, 8 (1955). 7A. HW. Upauosa, Uccaegopanve mpounoctu TepMnueckn OOpaboTaHHbIx 
Tekou1, JJucceptauus, H.-v. wuct.ctexna, 1954. §®T.M. Bap tenes, JAH, 60, 257 (1948). 
r.M. Bapteues, Crekxo u Kepamuxa, Ne 5, 7 (1949). 1° B. JI. Hogqen6om, 
KT®, 24, 925 (1954). UT. M. Bapreues, B. HU. Po3sanosBa, Creknon kepamuka, 
f 10,6 (1952) "4B. JL Hugeu6om, Tlomapnsatuonno-ontuyeckoe nccreqoBaHHe 
HYIpeCHHHX HaNpspKenHii B creKNOHsqequax, JIncceptauua, Mock. XuM.-TeXHONOr. HHCT, 
m. MengeneesBa, 1955. 
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-Jloxnnagn Anagpemun nayx CCCP. 
1956. Tom 108, Ne 5 


TEXHHYECKAA PHSHKA 


B. H. KOPOTKOB u B. H. @HHKESBIUTEMH 


O BUIMAHHM XOJIOMHOMW OBPABOTKH HA JIEBAEBCKYIO © 
XAPAKTEPUHCTHYECKYWO TEMMEPATYPY YIJIEPOHCTOM CTAJIH 


(Il pedcmasaeno akademukom IT. B. Kypdmmosem 28 XII 1£55) 


BelicHeHve (pakTOpOB, BJHAIOUMX Ha BeMYMHY MexKyaTOMHbIX CBA3eH } 
MeTalwlaxX HW CivlaBax, MpeycTaBsaeT OobUIOH HMHTepec AIA MeTaJOBeeHuA 
B xKayectse OHO 43 XapaKTepuCTHK 9THX CBA3eCH MpPHBJeKaloT JeOaeBcKy 
XapakTepHicTuyeckyto Temiepatypy 9p; OHa OMpesenHeTCA yIpyruM CieKTpON 
paccmMaTpHBaemoro TBepsoro Tesla H, CJI€QOBaTeJIbHO, 3ABHCHT OT XapakTepa 
BevIMUMHbI M@KYaTOMHbIX CBA3eH. 

I. B. Kypatomos npeqoxKns peHTrTeHOCTpyKTYPHbIH MeToA onpeyenenua Ip 
B. A. Unpuna, B. K. Kpuuxaa u I. B. Kypatomos (') noKa3aH, YTO pH 
MOCTaBJIGHHH PeHTTeHOrpaMM OTIYUeEHHOH HW XOsOHO-ReC—hOpMHpOBaHHOH cTa 
JIM H3M@HeHHe MHTCHCHBHOCTH PeHTTeHOBCKHX HHTepdepeHuHH co3qaeTca 
OCHOBHOM WCKaxKeHHAMM peureTKU., EcuwM Mp STOM HMeeT MeCTO H3MeCHeCHH 
XapaKTepHcTHYeCKOH Temnepatypbl 9p, TO OHO JaeT 9>pi/peKT, BECbMa MaJIbI CpaB 
HHTeJIbHO C SpPeKTOM HCKaxKeHHHM peleTKH. 

B uactosmel cTaTbe IpHBOAATCA pesybTaTbI ONpeweteHHaA Op ANA Nesop 
MUpOBaHHOH yrslepOMcTOH cTaH MeTOAOM H3MepeHHA CKOpOcTH pacmpoctpa 
HeHUA YyIpyrux KOeOaHHi WM MOTHOCTH. 

EcuIM BBeCTH «CpeJHIOIO» CKOPOCTb UW paclpocTpaHeHHA yUpyrux kKoNebaHHh 
ompeyeiaeMyto COOTHOWeHHeM (?) 


3) 2 ut 
= z ’ | 
u? ue —- ue ( ] 


rye Uz, Uy —- CKOPOCTH PacIIpOCTpaHeHHA COOTBETCTBEHHO NOMepeuHbIx WH Mpo 
WOJIbHBIX KOeOaHHH, TO YeOaeBCKylO XapakTepHcTHYeCcKyO TemlepaTypy 0; 
MO2KHO I1pe\CTaBHTb COOTHOLWIeCHHeM 


h aN wie : . 
eee. D'lsy, (2 


rye Na—uncno Asporaypo; A —atTomupiii Bec; D—nnorHocTb BellecTBa. 


CkopoctTu uy ui Uy MOXKHO BbIpasHTb Yepes MO]YJIb fOura E wu Kooy 
uHeHT Ilyaccona p (*): | 


a a ce (we | 
4=Vereap) *=V we (2) 


J{1a JJIMHHbIX TOHKUX CTepxHeH Moyb IOura E uv moyyab cysura G 
CBASaHbI C YacToTaMM f; HM js OCHOBHOTO TOHA NPOJOMbHBIX HW KPYTHJIbHBI 
KOsIeOaHHH COOTHOWIeCHHAMH 


E=4L?Dfi, G=4L?Df%, (4) 
rye L —jmuHa o6pasiza. 


Mckmoyai » pw MOMOLIM COOTHOWeHHS | 
ee | 
nrraE oie 
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} (3), a 3aTeM Nowb3ysicb coorHoulenuamu (4), (3), (1) x (2), nlosyuaem 


h 3N 4 MIs 3p We 
ip = + (z4) x Lh se a (5) 
Fearing 


OKCHepHMeHTaIbHaA MeTOAMKa u3MepeHua f, u fy H ONpeqeneHun E un G 
mmcaHa B. HW. Koporkospm (*). Jia w3mepenna cayxKusM WHaMHApHyeckue 
€p2XKHH Kpyrsioro ceyeHua AHHOon L = 25 cmv Quametpomd = 5,55-+3,52 mo. 
Ana cram 20 (0,26% C; 0,033% S; 0,015% P; 0;31% Si; 0,60% Mn), 
YBeprHyTOH XOMOAHOM NpOTAXKe NO pasHbIX 3HaYeHHH OTHOCHTeNbHOrO H3- 
sHEHHA MOWlaqH MonepeywHoro cevenHa , MPHHHMaemoro 3a Mepy jedop- 
HH, novlyueHbl sHayeHHa fy, fe 
, IpHBepenuble B Tabu. 1. TaOauna t 
_ Jima aTomuoro Beca A IpHHATO 3Ha- 
bHHe 55,62 r/r-aTOM, BbIYHCIeHHOe § ¥. % 
) XMMMYeCKOMy cocTaBy. 
~Boryucsienve 8p nocbopmyvie (5) ja- 
» 3HaYeCHHA, NpHBeseHHble B Tabu. |. 0 
B oTHocuTesbHy!0 NOrpewHoctTh on- ei 
eNeHHA Op HAMOOJIbLUHH BKJa], BHO- 
iT u3MepeHHe moTHocTH (0,11 %), 
JOHSBOJHBUIeEeCA MPH MOMOWH MHKHOMeTpa Ha OOpasile, CJIyKMBIIeEM VIA 
MepeHHaA fr H fy. OTHOCHTebHaA OWIMOKa B OMpeyeseHHu YacTOT Toro xe 
panka (0,1%), oumOKa B H3MepeHHH JVIHHbI OOpa3silia Ha OAMH NOpAAOK 
sHbule. TakumM oOpa30m, A6/@ cocTtaBaseT oKouIO 0,2%. 
JlaHHpie Ta6n. | noKa3bIBaloT, 4YTO B peyesax OwMOoK onpita jeba- 
(Kad XapakTepHcTuyuecKkad TemMiepatypa 9p xXxovIO,HO-yesPopMHpoBaHHoH 
aH 20 B WIHpOKOM HHTepBasie cTelleHeH JectpOpMalHH OCTaeTCA MOCTOAHHOH. 


0p 8 °K, 
BbIGHCI. 
m0 (9) 


D, r/em3 


fy» ty | fy, TH 


10418} 6465 | 7,834 472-1 
10388 | 6450 | 7,830 470-1 
10091 | 6507 | 7,810 4714 


MockoBcKHli HHCTHTYT CTaJH Tlocrynusio 
um. HM. B. Cranuua 20 XII 1955 


UWHMTHPOBAHHASA JIMNTEPATYPA 


1B. UY. Unpuna, B. K. Kpuuxaa, Tl. B. Ky pazwmos, IpoOnemn metanose- 
ida 1 PU3HKH MeTassoB, COopH. 2, M., 1951, crp. 231. * ©. 3e% Tu, Coppemeinaa Teopua 
spmoro Tena, M.—JI., 1949, crp. 122. 3 Jl. Jlanqay, EF. Jing w uy, Mexanuxa cnaom- 
x cpea, M.—JI., 1944, erp. 577. *B. MW. KoporkKos, ®u3nka MetTaioB HW MeTasJo- 
fenue, 2, Bhim. 1, 1956, cTrp. 160. 
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Aornage Akangemuu nayx CCCP 
1956. Tom 108, Ni 5 


XHMHA 


# 
A. T. AMEJIHH wu E. B. ALUKE 


BOCCTAHOBJIEHHE JIBYOKHCH CEJIEHA, PACTBOPEHHON 
B CEPHOHM KHCJIOTE, CEPHHCTbIM AHPHJPH]IOM 


(II pedcmasaexno akademuxom C. MH. Boasdkosurem 17 VIII 1955) 


Boccranopuienue ABYOKHCH CeleHa, pacTBOpeHHOi B cepHoli KucuOTe, cep- 
(CTLIM AHTHAPHOM YacTO BCTpeyaeTCA B NPOH3SBOCTBeEHHOH upakTuKke. Mex- 
“TEM 9TOT Mpollecc HeAOCTAaTOUHO NOJIHO H3y4eH. 

M3sectuo, uTo Tp BoselCTBHH CepHucToro aHrHujipHla Ha pacTBopbl ABy- 
“cu ceseHa B 10—40% Ra ie KHCJIOTe CEPHHCTHIM a3 MOJHOCTbIO OCaKMaerT 
eH H3 pactBopa (°). Ckopoctb BOCCTAHOBJICHHA YBeJIMUHBaeTCA C NOH Ke- 
eM KOHUEHTpaluW CepHOH KHCJIOTbI MH MOBbINIeHHeM ee TemmepaTypb (7). B 
HUCHTPHPOBAHHOW CepHO KHCOTe JBYOKHCb CejeHa CepHHCTbIM aHrHpHu- 
M He BOCCTaHaBJIHBaeTca, OObIUIe TOTO —B TakOM KHCOTe MeTasIMYeCKHH 
J€H pacTBOpseTca, IpHyeM pacTBOpeHHe TeM HHTCHCHBHee, YM BBIINe TeM- 
parypa (*,"). 

B HacTosueli pacore. MsyueH Mponecc BOCCTAHOBMeHHA BYOKHCH CeseHa, 
cTBOpeHHoH B 60 — 85% cepHo KucmOTE. 

Tipu BoccTaHoBJeHHH JBYOKHCH CesleHa M3 pacTBopa ee B Oosee KOHIeCHTpH- 
RAHHOH KuUCOTe CKOPOCTbh BOCCTAHOBNeCHMA CHHKAeTCA JO OUCHb MaJIOH Be- 
WMHbI, He HMerolleli MpakTHYeCKOrO 3HayeHHsA. 

Peaxuust BOCCTAHOBJICHHA JIBYOKHCH ceuleHa, pactBopenuoil B CepHoli KHC- 
Te, MOXKeT ObITh BbIParxKeHa CueYIOULUM 06pasom: 


H.SeOs + 2505 -4+- H.O = Se}-+ 2H.SO,. (1) 


IIpupeyenHan peakuua OMMONeKYAHpHa H CKOPOCTb ee BbIParkaeTCA ypaBHe- 
eM BTOPOrO MOpsKa; BOJa He OKa3sbIBaeT BJIMAHMA Ha NOPAOK peakIlHH, 
K KaK W3MeHeHHe KOHILCHTPallHH BOJbI HHYTORKHO Mado. 


de 
dt 


€ C — KOHIeCHTpallui ABYOKHCH CemeHa B pactTBope (r/1), 0 — KOHWeHTpallnsA 
), B pacrBope (r/), & — KOHCTaHTa CKOpocTH peakuuH (ceK '). 

Tipu o6paoorKe pacTBopa NponycKanuem Yepes Hero HeMmpepbiBHOrO MOTOKA 
PHHCTOrO aHruApHya HK Ta3s0BOli CMeCH, COjepKalllelHl CepHHCTHIM aHrH]- 
M (Kak 3TO OOBIMHO NPOHSBOAHTCH), BEMMUHHA Y MOCTOAHHA, H, CeOBATeJIbHO, 
Opocth peakuuu ([) onpeyenserca ypaBHeHHemM epBoro MopsAAKa. 

Ilponnrerpuposas ypapnenue (1) H pemHB ero OTHOCHTebHO kb, Tonyyaem 


1 c 
tb = 4 ig, (2) 


@ Cy, H C — KOHUCHTPaluA ABYOKHCH CesIeHa, COOTBETCTBEHHO, B Havasle Mpo- 
Cca HW 10 HCTeYeHHM BpeMeHH * (I/J). 

Onucaunue madopaTopHb x onbnTOB. Jla6opaTopHad ycrTa- 
BKa, Ha KOTOPOM MpOBOAHAHCb OMIT, NOATBEPAMBUIME CIpaBe)JIMBOCTb 
[6opa ypaBnenus (2) Ain XapakKTepHCTHKM CKOPOCTH paccMaTpHBaeMoro IIpo- 

849 


uecca, H300paxKena Ha puc. 1. Ona cocrouT u3 BoAaHOro Tepmoctata J, CE 
*KeHHOFO MeluaIKOH 2, TOMYONOBbIM TepMoperyJATOPOM 3 H 9eKTPOMOJO! 
paTesem 4, BKJIOUCHHBIM yepe3 pee. B TepMocTaT MomemlasHcb OapOoTaxk 


Puc. 1. Cxema na6opaTopHol ycTaHOBKH J.19 H3Y4YeHHA YCJIOBHH BBI- 

TeNeHNs CesleHa H3 PaCTBOPOB ABYOKHCH CceeHa B CepHOH KuCuOTe. 

1 — tepmoctat, 2— mewavsika, 3 — TepmMoperysatop, 4 — a1eKTpo- 

o6orpes, 5 — ocHoBHOH OapHoTaxubih annapat, 6 — 3MeeBHKOBBbIM 

nlogorpeBateib, 7 — «MpeABapHTebHbIM» anmapat, & — Apekcesb Cc 

Boson, 9 — Tepmomerp, /V — peometp, // — 6annon c SO2, 12 — 
uiTaTHB, /3 — 31eKTpoOMoTOp 


annlapaTbl 43 MomMOJenoBoro cTeka 5. B kaxkKAbIi anmapaT 3amuBanocb 1O—1 _ 
CepHOH KHCJIOTHI, COsepxKallleH ompesesIeHHOe KONIMUeCTBO pacTBOpeHHOH 7 
OKHCH cesleHa. 

IIpu ycraHosuBwelica B TepMocTaTe TeMMepaType Yyepes pacTBop Mpor 
xasica 100% cepHucTbI ras, NOorpeBaeMbIli Ipe_BapHTebHO JO TemmepaT: 


e/a | 
4 


Codepkanue Se 6 gunempame 


Puc. 2. Comep»kanne ceiena B cepilo KHCIOTe B 

3aBHCHMOCTH OT NPOAO.DKHTEbHOCTH OOpaboTKH 

C€PHHCTbIM Ta2OM H OT KOHWCHTPAuHH cepHo 

Kucaorb! mpH 50°. 7 —60,17% H,SO , 2 — 

65,6% H2SOy, 3 — 67,8% HeSOu, 4 — 70,1% 

H2SQ4, 5 — 75,58% H»SOu, 6 — 79,8% 
HeSOa, 7 — 85,0% HSO, 


ONbITa B CTCKJIAHHOM 3MeeBHKe 6, TOrpyKeHHOM B TepmoctatT. B 3aBHcHMc 
Or TpeO6oBaHHA ONbITa NponycKaHnue CepHUcTorO ra3a JuNOCb OT 15 yo 600 mw 

Jlna Toro YTOObI COXpaHHTb Ha MpPOTAKEHHH BCX OMbITOB MOCTOAHIYyIO } 
LeEHTpallMioO KHCJIOTbI, B CXeMe TIpeAyCMOTpeHbl N1peBapHTeMbuble annaparTh 
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B KOTOPBIX ra30Bblii NOTOK Hacbillasicd Napamu Boel. Konuyecrso KucnoTer B 
STHX allMapaTax COCTAaBIANO 22 MJ, KOHWeHTPallHA KHCJOTHI Oba Ta Ke, UTC 
4 B OCHOBHOM alimapate. UroObl KOHWeHTpauMA KUCMOTHI B npeqpaputesbHom 
aniapare Oblia MOCTOAHHOL, CepHHCTHI AHPHAPHA yBaKHAICA B Apekcevle C BO- 
MOH 5, YCTAHOBJeHHOM Nepey MpeABapHTebHbIM anmapatom, Temnepatypa Bo- 
IbI B ApeKcese NOME] AKUBaNACh Ha TAKOM YPOBHe, YTOObI KOJMYECTRO MapoB BO- 
[bI, YHOCHMOM H3 peKceyia, KOMMeH- 
HpOBaIO MoOTepio BOsbI, HcNapsrouleli- 
“A H3 KHCJIOTbI B peBapHTeIbHOM all- 
lapare. 


20 
Way 70 w 
0 


Kongenmpauun, %H 29 


Prcars Puce. 4 
HC. 3. SaBHCHMOCTb KOHCTAHTEI cKOpoctH peaxnin or Temnepatyppl. 1 — 60,13% H»SO, 
2 — 64,15% H2SOu, 3 — 70,1% H2SO,, 4— 74,1% H2SOs, 5 — 85,0% HSO, 
uc. ! 4. SHaveHHA SHEPrHH AKTHBALHH HZ, TIpH BOCCTAHOBJICHHH Ce€PHHCTBIM Ta30M ABYOKHCH 
Zp celeHa, pacTBOpeHHol B 60—85% cepHol kKuCcOTe 


OnbiTb! MpOBOAHJIHCb creqyIoOWlHM OOpasom. IIpu ocTwKeHHH HyKHOH TeM- 
lepaTypbl B TepMOCTaTe Yepes HCIbITYEMYIO KHCJIOTY MponycKasica CepHUCTHI 
a3. [lo OKOHYAaHHH OMbiTa Tofaya CepHucTOrO raza MpeKpallasyacb WH B annapaT 
Wiad yNanenusa SO, nogaBanca cyxoH Bo3qyx co cKopoctbio 0,5—0,75 «/MuH. 
Ipu 9TOM alMapaT H3 TepMOcTaTa He BbIHHMaJICH, YTO CNOCOOCTBOBaIO Oosee 
IBICTPOMY YasIeHHIO M3 KHCOTHI cepHucToro ra3a. Ilocme sToro KHCIOTa B 
iMapate pa3sdaBsnaacb Jo 15% H,SO, u pactBop oTpHsIbIpOBbIBesICA Yepes 
WMaKHbIM dusapTp. Tlocne tbusbTpoBaHHA 3aMepsvicA OObeM (pHbTpaTa (BMe- 
Te C BOJOH OT MPOMbIBKH OCaKa Ha (pHbTpe), H 25 MJ 9TOTO pacTBOpa aHawH- 
MpoBamucb mo Mapspuny Ha cofep>Kanne celeHa. SHaA HCXOAHOe COsepxKanne 
eyleHa B pacTBOpe JO aHasH3a HM COosep»Kanne ero B (pusbTpaTe Moce anan3a, 
{bl MOIJIHM CYAHTb O KOJIM¥eCTBe BOCCTAHOBHBUIeHCA JBYOKHCH Cesena. 

PesysbTaTb! OMbITOB, MpOBeJeHHbIX MpH TemMnepatype 0—80°, HaHocnsncb 
[a KOOPAMHATbI OTACMbHO JIA KaAKLOH Temnepatypbl (B ulTepBaie 10—I5°), 
IDHYeM Ha KaxKOM rpacuKe Oblia MOTyYeHa CepnA KPHBbIX, COOTBETCTBYIOUINX 
a3JINUHBIM KOHUeHTpaluaM CepHoH KucwoTbI. Ha puc. 2 Nnoka3aH OAMH M3 Ta- 
(AX rpaHKOB Ja TeMnepatyppl 50°. 

TloyueHHble pesybTaTbl 3aBHCHMOCTH C OT * OOpabaTbIBaJIHCb TO ypaB- 
lenwio (2). TlonyyeHHble TaKHM OOpa30M 3HaYeHHA KOHCTAHTbI CKOPOCTH pe- 
KUM JWI CepHOM KHCJIOTHI MATH KOHWECHTPalW MPHBeeHbI Ha pHc. 3. Ilo ua- 
JIOHY TPAMbIX H MOMOKeHHIO OTCMbHBIX TOUCK Ha HHX HalieHbl 3HaveHHA 
Heprud akTuBaunu E uv NOCTOAHHOM 2 B ypaBHeHHH: 


k= ze E/RT, (3) 
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Ha puc. 4 mpuBeyenbl nosyyeHHbie TakKUYM OOpa3s0M aHHble. 

Kak ye ‘YMOMHHaJIOCb BBIIe, ONbITb! WPpOBOAMIHCb pH BOCCTaHOBWJIe) 
JBYOKHCH ceneHa, pacTBOpeHHo B KHcaoTe, 100% cepHucTbIM aHruyApuy 
OyHako JIA MpOMbINWIeHHOCTH TIpecTaBIAeT MHTepeC BOCCTaHOBJIeHHe Me 
KOHIHTPHpOBaHHbIM Ta3soM. 

IIpH o6pa6oTKe pacTBopa JByOKHCH cejleHa B CepHOM KUCIOTe 1a3ol 
CMeCbIO C JHOObIM Cosep»xKaHHem SO, cKOpocTb peakuuy OyfeT oNpesemATECA 
ypasnenuto (2), B KOTOpoM b mpeqcTaBaaeT coOoli pacrBopHMocTb SO, B ¢ 
HOH KHCIOTe B JaHHbIX YCJIOBHAX. OTO NOATBEPAUIOCb OMbITaMH TO BOCCTaH 
JI@HHIO JIBYOKHCH ceyleHa, pacTBopeHHol B 61,0% cepHow kuCIOTe, Taso! 


CMeCbIO C pa3HbIM cojepxKaHHeM SOp. 
Tocrynuso 


5 VIIT 1955 


IMTHPOBAHHAA JIMTEPATYPA 


1B. B. Tuane6paug, l. 9. Meugeuas, IIpaxruyeckoe pyKopoxctRo No Heop 
fuueckomy anamu3y, 1983 r. 72 A. TF. AMeanuu, 3. B. BHopoxactosBa, Xum. po 
Ne 5 (1945). 3 1. Mellor, A Comprehensive Treatise on Inorganic and Theoretical C 
mistry, 10, 748 (1930). *J. Milbauer, Chem. Obzor, 14, Ne 6, 105 (1989). 
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Loxrnage Akayqemun nayx CCCP 
1956. Tom 108, Ni 5 


XHMH pl 


é 
r. B. NHPYJEBCKHM u T. H. HAYPOJIGHASA 


KCCJIETOBAHKE CMQJIbl KOPHEHM FERULA GUMOSA BOISS. 


(IIpedcmasazeno axademuxom A, JI. Kypcanosetm 6 II 1856) 


I]poqykTbl cekpeTopHoli AeaTebHoctH KopHeli Ferula gumosa Boiss. (F. 
albaniflua Boiss. et Buchs.) He Obi Ao nocmequero BpeMeHH M3y4eHEI. Tak 
aSIBACMAA CMOJIa «rabOaHyM» NOyyalach H3 HaTeKOB, OOpasyrouMxca Ha 
PeOIAX HM COMBeETHAX B BHe OypbIX KallMeBHAHbIX OOpasoBannit (1). 

IIpuctynaa K HCCIeOBaHHIO CMOJIbI H3 KOpHeli, Mbl paccuHTbIBaIH HaliTH 
IMeCTBA, XAPAKTePHble WIA CMOJIbI <rabOanyM». BriepBble pa3iMyHbIe OOpas3- 
I <TaibOaHyM» ObIIM H3y4eHbI pyccKHM ucceqoBaTenem Tupu30nom (2), 
ccueqyA OHH 3 TakHX OOpasuoB, JocTaBeHHbIX u3 [lepcun, Pupm3on BbI- 
IMI KHCIOTY, HASBAHHYIO HM rasbOaHoOBOH. OH He MpHBOAHT ee TOUKH Tvia- 
ICHHA, YKa3bIBaeT TOJIbKO Ha €€ PaCTBOPHMOCTb B Ilemouax. 

_ Tanpx u Kiolinenctetiepu (*"°) ompeqenuau Temnepatypy WlaBJIeHHA KHCJIOTHI 
So—156°), mpHcnanHoli Tupm3s0HoM, H Cyemamn 93ueMeHTapHbIii aHasns. 
HaIH3 OTBeYa CopMysaM C,3H.0, H CypH 4,03. 

TlosquemmmmMu uccieyoBaTtemamu (°) He ObImO0 MOTBepxKeHO Hauge 
bOaHOBOH KuCMOTHI. Bblmo0 KOHCTaTHpOBaHO MpHCyTCTBHe LraJIbOaHo-pesu- 
TaHHONOBOTO SXbupa yMOemnudepoua (I) 


4 Cig H2g02— ae He AGO 


TOPbIli pu HarpeBaHuu Cc CepHOH KHCNOTOH OOpasyer NO 20% cBobo,_Horo 
(OenupepoHa HM aMbKOrOMb-robOaHopesuHOTaHHON CygH,,O,. CrpyKtypa 
a3aHHOrO pe3HHOTaHHOa He Oblia BbIACHeHA. 

HenopropuMocTb pe3yJIbTaTOB, MomyyeHHbIx [upui3s0HoM, MOBHAMMOMy, 
BACHACTCH TCM, UTO TalbOaHOBad CMOJIa, ObIBIUAA B ero paciOpsxKeHHH, 
ela HHOe NPOHCXOKeHHe, HeKeMH CMO, HCMOMb3OBaHHaA J\PyrHMH UccJe- 
Barenamu. Kopuu F. gumosa, cily2KMBIIMe MaTepHaJiOM JIA Halero HccIe- 
BaHHaA, Obl coOpanbl B palione AmxaOaya (Cpequan Asusn). CMona, Bbije- 
HHad H3 KOpHell SKCTpakuHeH alleTOHOM, JIA OUMCTKM OT HerkelaTeJIbHbIX 
uMeceli oOOpaGaTHIBamach XJOpotpopMoM HM 3aTeM S(*pHpOM. 

OcraTok mo yJaneHuu apupa mpecraBlan TycTyio JMMKy!o Maccy, Mpo- 
AUHYIO, OKPallleHHy!O B KOpHUHeBHI WBeT. BErxo CMOVbI 22,7% . KoucTaHtbl 
ONLI: KHCOTHOe UHCMO 58; apupHoe uucmo 139,2; OH 3,54%. Cmona jlaeT 
AKIMIO Ha a3ymeHbI. Ona pacTBopHMa B crupTe, axpupe, xmopoopme u Oex- 
Ie. 

V3 cmos o6paGoTKol wesn0ubIo Oba BbIAeMeHa KPHCTaIJIM4eCKaA KUCIO- 

Id KOTOPOM MbI COXpaHusH HasBaHHe rabOaHoBoll KHCMOTHI. T. WI. KHC- 
Pht 92 —93°. Kucnora BpalllaeT MIOCKOCTb NOIAPH3allHH |%]p—35,2° (B cimpTe). 
Auanu3 KHCHOTHI MO3BOH MpunucaTb eH tbopmysy C,H; ,0;. Kucao- 
O6maaeT aKTOHHBIMH cBOlicTBaMH. Ona JlaeT cepeOpaAHy!0 COuIb CocTaBa 
H,,0,COO Ag. Merusospiii aipup C.;H.,0,COOCH; *xuAKuit. OTHIOBBIN apup 
HAH, 1. 108, Ne 5 853 
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CygO29COOC,H;, o6magaet T. m1. 81—82°; [a] —37,7° (B xsopocopme). ITp| 
coeuHeHHe 4 Mouleky.1 BOMOpOa IPH THAPMpOBaHMn B UpucyTcTBuH Pt-KaTamMs) 
TOpa yKa3blBaeT Ha HasM4Yve B MOweKyse TabOaHOBOH KMCJOTbI YeTbIpex TH 
PUpyeMbIxX JBOHHBIX CBA3eH. 

OxtoruyporambOanoBaad KucoTa C,,H3,0; momyyaeTca B Bue ett 


qM3yrollerocad, CTeKo0OpasHoro BemlecTBa. Bpatyenve * KHCJIOTBI [«]p?*—44, 
JlaKTOHHOe KOJIbUO Y OKTOFMAPOKHCMOTHI MeHee CTOHMKO, HexKesH yY MCXO{H 
KHCIOTHI C,,H3,0;. 

Ip onpejenenuu KuCOTHOrO YHCa MoyyaeTcA SaBbIeHHOe 3HadeHH 
OODACHAe€MOe YACTHYHBIM PaCKPbITHeM JAKTOHHOTO KOJIbia. 

IIpu geruypupoBanuu c cemeHOM, HapaBHe Cc ApyrHMH IpoO,ykTaMu, 
W3VUCHHIMH HaMH, ObWIO BbIeeHO KPHCTaJJIMYeCKOe BeM[eCTBO C T. M1. 229,5° 
230,5° cocrapa C,H,O3, He JaBluiee Jempeccuu c yMOeuIMpepOHOM U oy ene 


( 


XapaKTepHbIMH JVId Mocuequero cBolcTBamMu. TanbOaHOBylo KHCOTY Cjefy} 
paccMaTpHBaTb KaK IIpOH3BOAHYIO KyMapuHa. CneKTp KOMOMHal\MOHHOrO Pp 
Ce€AHHA CBeTa HU YAbTpacbHOeTOBbIN CHEKTP NOATBEPXaloT STO TpeANOMORKEHH 
CnektTp norsoujeHia rambOaHOBOH KHCJIOTbI OYeHb OM3OK K CNeKTpy MOrJOny 
HHA yMOesMdpepoua. 

IlpeqnonoKuTenbHOe CTpoeHHe rambOaHOBOM KHCJIOTHI, OOmaarollet ont 
yecKOH AKTMBHOCTbIO, MOX%KHO MpefcTaBuTb B BuUe (II): 


0 
HOOG=Cuise-O-= ae CaCO 


i 


II Ne ZH 
HC 


QIKCUeCPUMERTAIS HAA Gaems 


YUMTHIBAA KHCIIbIM XapakTep CMOJIbI, ObINIO TIpOMsSBeeHO pasyemenue ee 
KHCJIYIO UW HeHTpavbHy!o YacTH TyTeM OOpaOoTKH S*UpHoro pacTBOpa CMOJIBI 
@KHM KaJiH. 

IlenouHad BbITAKKA HarpeBasach AWA yaneHua cueqoB adupa. Ilo d 
NaKACHHH OHA pasaralach 5% CcepHOH KHcOTOH. BpimaBluiul ocaqoK 9KCTT 
THpOBaJica pH HarpeBaHHH JIeErKOKHMAWMM OeH3HHOM. IIpu oxmaxyeHHH 
laylo GeCHBETHOe KPHCTaJIJIMYeCKOe BeLIeCTBO, C T. MI. Y2—93°. 


. [Hafizeno %: C 72,08; 72,21; H 8,05; 8,32 
Cy4Hg 905. Briuncneno %: C 72,33; (1H 7,59 


A oe ee Bec m0 Pacty Haligeno M 409, ana C,,H3,,0; Berancae 
KucnoTHoe yncno HaliqeHo 130; 130,6; 140,5; qua Ce30,,0;COOH BBIuE 
meHo 141,0. 


Onpejenenue rugqpoKcnsbHbIx rpynm mo Uyraesy — Llepesurnuosy. 


Hatizeno %: OH 3,92; 4,13 
Cy3H2,03COOH. Baruucneno %: OH 4,26 


CepeOpanad CONb Oba NOLyYeHa OOMCHHbIM pa3slOx%KeHHeM KaJIMeBoli co, 
KHCJIOTHI C T. I. 92—93° c BOAHbIM pacrBopom AgNOs. | 


Hatigqeno %: Ag 22,10; 21,90 
CosHxg03COOAG. Baruncneno %: Ag 21,35 


Kucnora mposBaseT akTOHHbIe cBolicrBa. IIpu HarpeBaHHu c u36BITK: 
MeNOUH YaCTb MOcMeHeH TpaTHTCA Ha pacileneHHe MaKTOHHOTO KOWbIa: 
oOpasopanuem coorsetcTsywmel com. IIpu noyKucnenun pacrsopa Kucac 


} 
% 8 3 | 
Kucsora oOsayaeT aHoMasbHOlt BpamatTenbHuol wucnepcuelt OL ,/ 05 Ae 0p: oe /, 0) 
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SICACTCH B HEH3MCHHOM COCTOAHHH. OTHM OOBACHAeTCA SUpHoe NCO 
ScIELYEMOH KHCJIOTHI. 


Haiizeno adupHoe uncao: 143,38; 149,86 
Co4H3,05. Bpruncaeno sdupnoe sucwto: 144 0, 


CiekTp KOMOMHaUMOHHOrO paccesHHA KHCJOTHI CT. mI. 92—93° onpeqensaa- 
I B pactBope xm0podopma (c 30%). Av: 136(3); 458(3); 983(1); 1098(4); 1155(8); 
197(8); 1231(4); 1350(4); 1553(10); 1611(10); 1713—1726(1). 

Cnexrp NOPIOWeHHA B yJJbTpapuoneropoi oOgactu, c = 0,00535 moa./a 
THJIOBbIi CMHpT); MaKCHMyM MOWl0C NOrAoMWeHHA JAA YrambOaHoBolt Kuc- 
TH pH > (A): 3240—3260; 2520; qua ym6enmupepona 3260—3270; 2500— 
520; 2430—2444, 

Honyueunne STHNMOBOFTO a3mupa Cy3H.0;COOC,H;. 9ru- 
BEI Sup Obi MoyYeH OOBIYHBIM croco6om mpH HarpeBanun Ha BOAAHOM 
aHe B TeyeHHe | yaca c 4% pacTBopom cepHoit KUCJIOTbI B STHJIOBOM CmupTe. 
ocue pasOapnenna NOJYYCHHBIM MpOLyKT Obit H3BeTeH SPupoM. DpupHblit 
ACTBOP, TIPOMbITHIi 1 4 pacTBOPOM COsbI, 3aTeM BOAO, Obl BEICyuIeH. Tlocae 
aeHHat appa HauHHaeTcA MeQWIeCHHAd KPUCTaINM3alUA B BUe MTOMbuUATHIX 

Ny3. Beictpad KpHcTaiaM3auHA Mpoucxo_usa upH mpHOaBeHHH STHIOBOrO 
mpta. T. na. stunoBoro supa 81—82°. StunoBElt spup MOXHO NOMYYATS 
4 XOJIOAY, OCTABJIAA CTOATb KHCJIOTY B pacTBOpe STHMOBOFO CHUpTa, COMeprKa- 
ero 3—6% HCI. Barxoy acdupa 95%. IIpu ombineHuu adupa BbIemaeTcaA O6- 
aTHO MCXOf\HaA KUCNOTa Cc T. MM. 92—93°. 


; Hatineno %: C 73,30; 73,21; 73,34; H 8,14; 8;06; 8,08 
Co3H 9 03COOC,H;. BaruucneHo %: C 73,21; H 8,04 


/ Monexynapupiit Bec 110 Pacry HalieHo M 392; ana C,3H,,0;COOC;H, Bpi- 
ieneno M 426. 

Haliqeno scupuHoe uncso 271,63; 269,54; BprancmeHo spupHoe yncMO 263,1*. 

TuaqpupopaHuwe KHCAOTH Cc T. na. 92—93°.. TuApupoBanue 
POHSBOAMIOCb B pacTBOpe STHJIOBOrO CNMpTa B NPHCYTCTBUM IlaTHHOBOM Yep- 
a4. Hapecka | r. Katanusatop Pix 
“Tipu Hanuunu YeTbIpex JBOMHbIX cBA3eH TpeOyeTcA 224 Ma H, (0°, 760 MM). 
apuposanue TpofoumKanocb B TeyeHHe 16 yacos. [Jocne yanenua cmupta 
DOAYKT THAPHpOBaHHA Obl HSBMeUeH SPHPOM M BbICYIUeH. Or atupHoro pac- 
sopa Obl yqaneH apup. B pesymbTaTe ocTaslacb CTeK000pa3sHaa He KpHcTal- 
isyiollaica Macca. 

Hatineno %: C 70,61; 70,58; H 0,75; 9,62 
Co4Hg305. BeruucscHo %: C 70,90; H 9,42 


Haiiqeno KucnorHoe uucno 189, 64; 192, 57. 


Borauwueckuli MHCTHTY?T Tocrynusto 
- Axayemun nayK CCCP 28 X 1955 
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1 Ccee, 1950, 8 1 ee aia i schsohn, Pharm. Zs. . Russland, 225 (1875); 
, 353 (1893), Chem. Zeitung., 195 (1899). ies (rene “A. Knit, Arch, der 
frm., 237 (1899). 4A. Tschirch, K. Kiiylenstejern, Arch. der Pharm., 535 
meee. > A. Tschirch, E. Stock, Die Harze, 2, 1. Halfte, 1935. 


‘a Pacuer MPOH3BOAMICA (e yueTOM HaNMUHA JIAKTOHHOTO KOJIbIa. 
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Honruayns Akagqemun nayrxr CCCP 
1956. Tom 108, Ne 5 


PHSHYECKAA XHMHA 


# 
E. WH. AXYMOB u E. B. IIbIJIKOBA 


O NEPEOXJIA)KEHHH JBYXKOMMOHEHTHbIX HACbINLEHHbIX 
PACTBOPOB 


(ITpedcmasreno akademukom H. H. Vepusesum 14 1X 1955) 


1. HiccneqopaHuio TepecbiljeHHbIX pacTBOPOB B ToOcHeyHee BpeMaA HayHHaer 
HenATbCA Bce OombWee BHHMaHHe (1,7), a NpeycraBnenue oO MeTacTraOusMbHOll 
DaHue (*), XapakTepH3yIONeH yCTOMUMBbIe MepecbMeHHbIe PacTBOpbI C Mak- 
AMAJIbHOW KOHICHTpalvelt, HH BTOpad pacTBOpUMOcTb, 10 paGoTam o,HOrO 
3 Hac (*°), NouwyyaeT cepbesHOe SKCIepHMeHTasbHOe Mog_TBepxKyenue (?). 
_B uacrosmeli crarbe paccMaTpHBaeTca MaKCMMaJIbHOe TepeoxsaxkjeHue 
M3yYeHHbIX HaMH JBYXKOMMOHeHTHBIX pacTBopax NaCl—H,O, KCI—H,O u 
NO;—H,O, koropoe JocTHraocb HX IIpeqBapuTeIbHbIM TeperpeBaHuem. 

2. Onpefesenue MepeoxsaxKJeCHHA PaCTBOPOB MpOH3BOAMNOCb B CTeKJIAHHbIX 
aNaAHHbIX TpyOKaX TIpH MOMOMM MeTOAMKH, MpWMeHAeMOM WIA MOHTepMu- 
ECKOrO H3yYeHHA PaCTBOPHMOCTH MPH BbICOKHX TemMepatypax (’,°). Jlua uccae- 
OBaHuA ObIJIH BSATbIXHMHYECKH UnCcTHIe comH NaCl, KCl uKNO, nu cBexenepe- 
HaHHad Boa. CoH MpeBapHTesbHO TpHXbI MepeCKPHCTAMM30BbIBAIUCb 3 
OPAYUX PaCTBOPOB, MpoOdPHsIbTPOBAaHHBIX Yepes cTeKIAHHEI cbusmbTp Lorra, 
3aTeM BBICYINMBaHCb OOBIUHbBIM COCOOOM JO TOCTOAHHOrO BecCa H XpaHWJIHCb 
SKCHKaTope B O10KCaX. 

Jlia OMbITOB ObIMH UCHONb30BaHbI TpyOKH (Auametp 12—15, MM) u3 cTeKwJIa 
fo 23, 3allaadHHble C OMHOFO KOHIa HU OTTAHYTHIe C Apyroro c MpocBeToM Wek 
Kono 5 mM. B TeyeHHe CyTOK TpyOKH OOpabaTHIBaJIHCb TelMJOH XPOMOBOHM cMe- 
BIO, 3ATCM IIPOMbIBaIHCh 20O—25 pa3 AecTHJIMpOBaHHON BOAO, 10 MHH. Mmpo- 
apHBasIMcb HU BBICYINMBaIMCb CHauala B CYIUMJIbHOM wIKady, a MOTOM 
SKCHKaTOpe Haj XJIOPUCTHIM KaJIbUHeM. 

3. B npeqBapuTeibHO TapHpOBaHHylo Ha aHaJIMTHYeCKHX BeCcaX TpyOKy BCbI- 
allaCcb HaBeCKa COJIH, KOJIMYCCTBO KOTOPOH HaXOAUs0Cb MO pa3HOCTH B3BeIH- 
aHuli. SaTeM B TpyOKYy BJIMBAaJICA pacCuHTaHHbIM OOBeM BOJbI, TpyOKa 3aman- 
aylacb H BHOBb BSBEINMBAaaCb C OTHAAHHBIM KOHIOM. M3 STHX B3BeLIMBaHHH BBI- 
ACIAJICA TOWHbIM cocTaB cofep»KuMoro TpyOKH. ToToBaa TpyGKa uMevia B AH- 
y 10—12 cm, a crenenb ee 3amoumHeHuA cocTaBiana 65—70 %, T. e. NoNpaBKa 
a rasooOpasHy1o (pa3y Oblia HesHauHTebHON (’,°). 

4. OyHa WIM HECKObKO TpPyOOK BMeCcTe C TEPMOMETPOM B CTCKJISHHOM YeX- 
€ loMeljaiMcb B paMKYy BbICOKOTeMMepaTypHoro BOsAyuIHOrO TepMocTaTa 
OHCTPpyKIWMH YCOBepMIeHCTBOBaHHOM MO CpaBHeHHIO C OMHCaHHOH panee oa 
laMKa Bpallasach Cc Tako cKopocTbio (oOpryHO 15—25 00/muH), yTOObI pH 
@KOM ee OOopoTe cosepxKuMoe TPYOKH yclleBaso NepeMeLlaTbCaA OT OHOFO 
OHA TpyOKM K Apyromy, YemM JOcTHrasOCb OAMHAKOBOe MepeMelIMBaHHe pac- 
Bopa. 

TemmepatypHblli pexuM HarpeBalua HW OXsaxKeHUA TepMOCTaTa Obl BO BCeX 
WbITax OJ[MH HU TOT %Ke HM XapakTepH30BasIcA CpeHHMH aHHbIMH, NPHBeeHHbI- 
mB Taon. |. 


Ta6buunna 14 
jase XE 48° 50° 400 450 200° 9250 273 
Harpepanne, MHH.......- 0 i) 13 23 38 62 15 
OxmnanmwjleHve, MHH. ..... a= (i) BO 17 9 3 0 
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“TIpoxoysaileM yepes 'paMKy TepMo- 
TaTa paccexHHOM ocBemleHuH. Tlocue 
yepeHON KpHCTaIM3alHH pacTBo- 
a TpyOKa BHOBb HarpeBaslacb, HO 
eperpeBanue Ono Ha 15—25° Gonp- 
ie, YeEM B IipebiyujeM onbire. C 
@KOH TpyOKOH mpousBo_um0ch 8— 
0 onpitos. IIpumMensaBuiniica pryTHblit 
€pMOMeTp Obl WHHOIO 20 cM c Le- 
O10 JeneHua B 1°. Takum o6pas3om, 
OUHOCTh H3MepeHHli TeMMepaTypbl 
cTaBiana 0,5—I1°. 

6. B ra6. 2 npuBesenbi cpeqHue 
HayeHusa HavOoubuIMx mMepeoxsax- 
@CHHM, JOCTHTHYTHIX B HCCeqOBaH- 
IbIX HaMH JIBYXKOMIIOHCHTHBIX pac- 
opax * NaCl—H,O, KCI—H,O u 
<NO;—H,O. 

_ B Ta6nuue oOo3HayeHO: x H m,— 
OcTaB HCXOAHOrO pacTBopa, BbIpa- 
<CHHbIM, COOTBETCTBEHHO, 'B Bec. % 
OM 4 B MOJAX comH Ha 1000 r Bognr 
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Puc. 1. SapucuMocTb Mexfy O6paTHbImMu a6co- 
JHOTHBIMH TeMMepaTypaMH KPHCTaJIM3allHH Ha- 
CbINLeHHBIX (7T,) H HepecbitieHHEIx (7.2) AByXx- 
KOMMOHEHTHBIX pacTBopos: J — NaCl — H2O, 


2 — KCI —H,0, 3 — KNO,;— H20 


MOJIAJIbHOCTb); ¢;— TeMIepaTypa \HaCbIeHHA pacTBopa, OTBeYaIoMaA 9TOLi 
OHUeHTpalun (pacrBopuMocrnH); {t,4*— sKcnepHMeHTaIbHO HalijjeHHad HavHu3- 


XA 
“NN 
ae 


gm, 


985+075 


ia 
. 
e 


Hema el eases 
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g8 85 99 085 «=f {85 


lg My ————>— 


uc. 2, 3aBHCHMOCTb MexKAy NOrapudMamMu KOHIWeHTpanni 
ACBIULCHHBIX (fg) H MePpeCbILeHHBIX (77,) TByXKOMMOHCHT- 


man TeMmepatypa KpHcTai- 
JH3auHA UCXOAHOTO Tepe- 
OXJIAKJCHHOFO pacTBOPa; X_ 


a H Mm, — B3ATad M3 TaOmHI 


10 pacrBopumoctu (1°) KOH- 
UeHTpalluA HaCbILWeHHOrO pa- 
CTBOpa IIpH Temnepatype fy. 

TlepeoxmaxkeHHe * Hacbl- 
meHHOrO MpH Temmepatype 
t; McxXOQHOrO pacTBOpa C 
KOHUeHTpallveH Mm, BbIdHCIA- 
JOCb Kak 


ae i (1) 


A6comoTHOe mMepecbitre- 
Hue Am HacbieHHOrO IIpu 
Temnepatype f, pacTBopa C 


KOHUeCHTpPallve Mm, BbIMHCAA- 
JIOCb KaK 
Am=m,—m,, (2) 


Tak KaK f/m, COOTBETCTBY€T 


bBIxX pacTBopos: J — NaCl —H.O, 2 — KCl — H.O, MaKCHMaJIbHOH KOHIeCHTpa- 


3 — KNO;— H2O0 


UMM TepecbileHHoro pac- 
TBOpa. 


BemmunHa OTHOCHTeJbHOrO TepecbimeHHA p Mpu TemlepaType Haxou ach 


: 
Oo (popmyule 


eed ep (3) 
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f 7. Wcxoqa: v3. npesqcraBeHu O BTOpOH paCTBOPHMMOCTH BelllecTBa, xX 

pakTepHsylollelt cTraOHJIbHble MepecbilleHHble PacTBOpbl C MAaKCHMaJIbHOH KO 

WeHTpalueli, paee OHMM M3 Hac Obl HalijeHbIl CJIeqyloulue TeopeTHueck 
3aBHCHMOCTH §=JJIA = Te peCbiIIeHH 

nae pacrBopos (5,8): 

of 


C2 ; 
| rye T, u T.— adcowioTHble TeMIh 
| ob +a paTypb! HacbieHHOrO HM Nepeexsa 
jeHHoro pactBopog; A uv B — noc; 
= Of SHHBIEC; 
= 


rye Mm, W ms — KOHWeCHTpalwh ep 
0 : 11 CHIIeHHOrO H HaCbILeHHOrO pacrTBl 
et! eo pos; a u 6 — NocTOsAHHBIe. | 

= eka es V3 ypasuenni (3)—(5) Han 
BbIBeEeHO COOTHOIICHHE: 


Puc. 3. SaBicuMOcTb MexKAy sOrapudMoM OTHO- 

CHTeCIbHOrO MepecbilleHua pacTBopa v. H aOcomOT- 8 

HOH TeMMepaTypoH HacbilleHHOro pacTBopa T> lg(»+1)=a+ Fe? ( 
2 


rye \.— OTHOCHTeIbHOe MepecbilleHHe pacTBOpa pH aOcoJHOTHOH TemlepaTy 
T.; « wu & — NOCTOAHHBIe. 

OnbiITHble JaHHble, IpHBeseHHbIe B TaOW. 2, Ha OCHOBaHHH KOTOpbIxX 
CTaBJICHbI jWMarpamMMpr puc. 1—3, BNOIHe NOATBepxKAaloT CcipaBeHBOC 
ypaBHenuit (4)—(6) B mwMpoKOM MHTepBasie TeMlepaTyp H KOHWeHTpauH, T 
CaMbIM yOe@xKadt B MpOyKTHBHOCTH TipeycTaBJIeHHH O BTOPOH pacTBOpHMOC 
BeulectTBa (°). 


JlenuurpagckuH 9JIeKTPOTeXHHYeCKHH HHCTHTYT liocrynuao 
um. B. HW. Yapaunopa (Jlenuua) 13 IX 1955 


WHMTHPOBAHHAS JIMNTEPATYPA 


1H. A. Puryposckuia, T. A. Komaposa, K®X, 28, 1479, 1774 (19 
7A. B. Wanxos, C. B. Fop6aues, K®PX, 29, 607, 797, 1027, 1396 (1955). 3% Bi 
@Muwmep, Mccneqgopanua Haq MepecbilljeHHbimMH pacTBopamu, Pura, 1913. 4 E. W. Ax 
uo, Tp. BHHMI, 21, 254 (1947).  ° E.W.Axymos,B.A.Po03 en, JAH, 85, 363 (19 
° E. HW. Axymos, Bel. Posen, KX, 27, 1760 (1953). * E.W. AxyMo moan 
Bacuapbes, )KOX, 2, 271 (1982), ° E. WU. Axymos, E. A. Eseposa, KOK 
1418 (1936). ® E. HW. Axymos, B. B. Bacuabes, Apr. cpug. Ne 36690, 19 
1°CnpaB. (pH3H4¥., XHMHY. HW TeXHOMOrHY. BeTHYNH TexHHy. 9HunKTOnegun. 6, 1931, eTp. 3} 
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Hoxnaye AkayemMun nayr CCCP 
1956. Tom 108, N 5 


PH3HYECKAH XHMH §1 


é 
A. C. BAJ.PHSAH u M. C. PYPMAH 


| BUIMAHHE JABJIEHHA HA OBPA3SOBAHHE MPOME)KYTOUHbIX 
| MPOAYKTOB OKHCJIEHHA MPOMAHA 


(I]pedcmaszeno axademukom B. H. Kondpampesoa 16 XL 1955) 


}-B nocnequue rogp H. B. Pox u A. B. Han6anganom (1) 6pm TIpOBeeHbI 
PceqOBaHuA MO (POTOXHMHYECKOMY OKHCJICHHIO MpomaHa, KOTOpbIe Jai BOS- 
OKHOCTH Oowlee MOIHO pascOpaTLcA B Tpolecce OKHCIeEHHA, OCYIeCTBIIAeMOM 
pH MaBeHuAX, He MpesbliiaioulMx aTMocdepHoe. 3 pesyabTaTos uccaejo- 
aH BbITeKAeT, YTO OKNCeHHe MpOmala B 3aBMCHMOCTH OT TeMIlepaTypHbIXx 
CMOBM OCYIeECTRIeHUA Mpolecca MpoTeKaeT C OOpasoBaHHeM TOJIbKO Mepe- 
uceli, M60 NepeKuceH, albAerHqOB HM CNHPTOB, HOO aberuyOB H CHMpTOB. 
}) STOM CBASH HeOeSbIHTepeCHO ObINO H3YYHTb, KaK BMAeT JaBseHHe Ha Mporecc 
KUCJICHHA ponaua, Tak KaK, OYCBHAHO, YTO C MOBBINCHHeEM JaBIeEHHA JOK- 
@ pe3KO YBCJIHYNTbCH BEPOATHOCTh OMMOJICKYJAPHBIX PeakUMi MeExKAy cuup- 
lOBLIMH payuKanamu (OOpasyloulMMucaA Np paciaye MepeKHCHBIX payuKaJOB) 
| MOsIeKyaMU YyrsIeBofopoya, YTO MPHBOAUT K YBEJIMYCHHIO BbIXONOB CIHMPTOB. 
Jia u3y4eHuA STOFO BOTIpOca HaMH Oblla CO3aHa YCTaHOBKAa, MO3BO/AIOWLAaA 
POBOAHTb Mpowecc OKHCIeHHA MponaHa Np MOBbINeHHOM JaBleHHH. Orsn- 
MTeJIbHOH OCOOCHHOCTHIO YCTAHOBKH ABJIACTCH TO, YTO B HEM Mpowecc OKUCIe- 
(MA OCYIIECTBIACTCH B H3OTEPMHYCCKHX YCJIOBHAX, YTO BECbMa BayKHO JIA T0- 
yaeHua Oomee TOUHIX pe3yIbTATOB, XapakTepH3yIouHX OOpas0BaHHe TpoMe- 
<YTOUHBIX TpOAYKTOB. 
_ Cxema ycTaHOBKH u300paxKeHa Ha prc. |. SapaHee NogroToBseHHaA CMeCb 
IpomaHa H BO3qyxa KOMMpeccopoM HarneTaeTca B Oydep. [locrosuctBo Tpeoye- 
M0ro JlaBmeHuA B CHCTeMe yJlaeTCA C OONbWIOH CTeMeHbIO TOUHOCTH MO Nep2xKu- 
saTb IPH MOMOMLM peryiaTopa NaBseHua KoHcTpyKuHH V. IT. Cugoposa (?). 
43 Gydepa cMecb locTynaeT B peakTOP, MOMeIIeHHbIH B OaHio, 3allOJIHeHHyto 
)aCIINIABOM CMeCH KasIHeBOH H HaTpHeBOH CeNMTpbI, YTO OOecTIeyMBaeT CosqaHHe 
ig0TepMuYeCKOrO P@KUMA IH CTOUb IK3SOTEPMHYeCKOH peaKUHH, KaKOM AB- 
IseTCA OKHCeHHe MpomaHa. Temnepatypa B peakTope 3aMepAeTCA TpeMA TepMO- 
asa, YTO IOSBOJIA€T ONpeNesIATh pactipewestenve TeMiepaTypbl MO BbICOTe 
JEAKIMOHHOM 30HbI. CueqyeT yKa3aTb, YTO pasHHija B TeMMepaTypax IO BBICO- 
peakTopa cocTaBuaeT He Gomee |—2°. 
[Ipofiqa peakTop, ragsopaa cMeCb MOCTyMaeT B KOHJeHCaTOp, a 3aTeM B Ce- 
lapaTop, rye OTJeNAIOTCH 2KHAKHe NPOAYKTbI OKHCMeHHA; Toce peyuupo- 
aH ra30Bad CMeCb HocTylaeT Ha peOMeTp HM B LasoBble Wacbl. 
OjHOBpeMeHHO YacTbh Ta3a MpOXOJHT yepes cucTemy MorsorTutTesen, satou- 
CHHBIX BOOM, Te yaBIMBaIOTCA pacTBOpeHHbIe B Tase NPOAYKTbI OKNCIeEHNA, 
{@ BbICaMBUIHeCA B CeMaparope. 
Cocras rasoBoii cmecH ompeyensasica Ha antiapare TMAII (*), rae yeranas- 
IUBaOCcb coyjepxanHve CO, Oz, CO u CrHan, 3aTemM rasoBaxH CMecb mocTynasa 
ia xpomaTorpacpwyecky!0 KONOHKY, 3allOIHeHHy10 CHJMKareseM, Tye MCcJe- 
JOBayica COCTaB MpeseMbHbIX YrwIeBOAOpOyoB MO MeTOLy, paspadoraHHoMy 
j. A. Baxupespm c corpyy. (*). Takve aHamuTHueckne onpeyenenua Ipo- 
_ KAKIbI pas JO u mWociwe peakiMH OKMCeHHS. 
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Tlonyyennpie 2KHKHe MpOYKTbI aHaMM3MpOBaIHCb Ha COfep?KaHHe CIly 
TOB, aJIbJ€THOB HW KHCJIOT. 4 
CnupTbl onpeleiniucb WyTeM UX STepupukauMA B SpUpbl MypaBbMHOU | 
WJIH a30THcror’ (*) ‘KHCJIOTHI; auIbAerubl — THAPOKCHaMHHOBbIM MCTOAOM T 


AKANE 


N 
\ 


1 f 


15 =o >— 
6 | te 5 J | {2 
» sal Waal hay Core Bee ta Woe a 
D q ( Vea eC] fl at, a6 
i hie ly “ i i (H oem 


Puc.-]. Cxema ycTaHOBKH JIA OKHCeHHA MponaHa MoO JaBlenvem. IJ — ra3srosbep; 

2— xomnpeccop; 3 — macnooTzemutTemb; 4 — 6ypep; 5 — dunyTp; 6 — amekTpomar- 

HHTHDIM Kanan perymaTopa AaBsmeHua; 7 — peryATop WaBeHua; 8 — eMKOCTb pery- 

Jidtopa RaBnenun; 9 — peaxtop; 1/0 —cenutpanaa Oana; 1/1 — xongencatop; 12 — 

cenapatop; /3 — pelyKuHoHHbI BenTunb; 14, 17 — peomerpnt; 15 — ra3soBble MumleT- 
ku; 16 — mauocrat; 18 — morioruTembHbIe ckaHKU; 19 — ra30Bble 4aCbl 


TeM [lepeBOja B OKCHMBbI, KpOMe TOTO, NpOBOAHNOCh NOMAporpadpuyeckoe O 
pejemeHHe COfepKaHHuA albAerHqoB Ha MHKpOoNOmAporpade cucTempl Texp 
ckoro (’); KHCHOTHOCTb oOmpeyeiamach THTpoBaHuem 0,01 4 NaOH. 


& 210, 

EREGBE: eee eae or 

x 

8 pus 2 | a 
e | err) Phe 
38 Ara i 

2 

_ : ai ae 

a 10 fsam 0 5 10 em 0 5 10 {Sam | 

Puce. 2 


SaBHCHMOCTb BbIXOa CNMPTOB OT aBeHHA. @ —CH3;0H; 6 —C,H;OH. 1 
= 16 cex.; 2—7t=4 cex, 


OkucyIeHHe MpOnaHO-BOSYWIHBIX CMecelt H3y¥aOCb pH JaBnenuax BY. 
10 uw 15 at., Tremneparypax 325, 350 u 375° mw mpu pa3sMUHBIX BpeMeHax Mp 
ObIBAHHA Ta3a B peaKIMOHHOM 30He, oT 2 WO 24 ceK. 

PesysbTaTbI SKCMePUMeHTOB TIpHBeeHbI Ha puc. 2. Kak cmeqyer u3 paccmo 
peHiA KPHBbIX, NPHBeJCHHBIX Ha PHCYHKe, BO BCeX OMbITAX MPOMCXOAMIO yB 
JIMYCHHE BbIXOJa CIMPTOB C pocToM JaBseHuA. TakuM OOpa3om, B cayyae OKH 


jeHHA Mponana HaOsloqaeTcA Ta %Ke KapTHHa, KOTOpad Oblla OMMCaHa pak 
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MA OKUCICHUA MeTaHa (°). OTH pesyJIbTATb! OTIMYHbI OT pesybTATOB, MoMy- 
ACMBIX TIPH JaBJIEHHAX He BbILe aTMOC(bepHOro. 
_ Takoe M3MeHeHHe B COpasOBaHHH MPOMeXKYTOUHBIX TIPOLYKTOB MOxKeT OBITD 
bACHCHO, HCXOAA U3 MpeqnomwenHol H. H. Cemenoppi (°) txembr oKUCeHHA 
pomana, CoracHO KOTOpOli OKHCeHHe Npomana MpoTeKaeT NyTeM OOpasoBaHHn 
epeKuCHOro pafMKasla Mpomusa, KOTOPbIi B JambHelileM, B Clyyae HH3KHX 
2MIlepaTyp, BCTYMaeT B peaKUMIO C yruieBoqopoyom, oOpasya ruyxponepeKucn 
ponusta. B ToM cayyae, Kora Npouecc ocymlecTBIAeTCA pH BbICOKHX TeMTe- 
arypax, oOpas0BaHHe ruyponepeKHCH CTaHOBHTCH MaJIOBepOATHBIM. B 9THx yc- 
OBHAX MepeKHCHbI pasuKall H3OMepH3yercn H pacnayaerca Ha asberuybl 
THPTOBbIe payuKaubl. 

IIpoyecc w30Mepu3aluH u JambHelimero pacnajla mepeKucHoro payuKasa 
OpMaJIbHOrO H H30CTPOCHHA MOMKET MPOHCXOAHTb, COOTBETCTBEHHO, CvIe,y10- 
‘uM 0Opa3om: 


CBee Choa CH, — GH, —- CH, CH, + HCHO +C;H;0 
l | 


: j | 
5 O26 O 


Gi, — GH .<-'CH, ~~ CHy== CH CH, + CH,;CHO + CH,O 
| ‘ | | 
O—=0 Oo——oO 


Hasmuue BbICOKOrO JaBJIeHHA, C OJHOM CTOPOHEI, samluujaeT OOpasyronluecs 
MMPTOBble PpalMKaJIbl OT passOXKeCHHA HA CTCHKE PeaKI[MOHHOTO cocysa, a Cc 
pyro — cnoco6cTByeT OHMOJIEKYIAPHbIM peakUHAM B OObeme. Tlostomy mpu 
KMCJICHHH TO, AaBIeHHeM TipeoOlayaeT mporecc OUMOMeKYyJApPHOrO B3aHMoOjeH- 
IBUA CIHPTOBbIX paHKaJIOB C MOeKYaMH YrseBoopoya, OOycsOBIUBAIOMNH 
OpasoBaHHe CIMPTOB HW MPOMMJIbHbIX payquKaJIOB 10 ypaBHeHuaM: 


GeOn C.Hj==CiHOH-G.H,: 
CH,O}+ C,H, > CH,OH + C,H. 


Tak Kak OTPbIB aTOMa BOJOpOa OT cpefHero yruepoAHoro aTOMa B MOJIe- 
ye Ipolana TpeOyer 3aTpaTbl sHepruu Ha 5 KKaJI MeHbIIe, EM OTPbIB aTOMa 
oWOpoa OT Kpalvero yrueposHoro aToMa, TO MpeocOsaaloulMMH OKa3bIBaIOTCA 
POIMHJIbHbIe PayHKaJIbl HSOCTPOeCHHA. IIpu B3aHMOJICHCTBHH C KHCJIOPOJIOM 
fH pawukKasbl aloT H3Z0NponuMMepeKHCHble payuKasbl, NPHBOAAMIHe K OOpa- 
IBAHHIO YKCYCHOrO aJibyerufa HU palWKaJIOB MCTHJIOBOTO CIHpTa. 

JlevicTBuTesIbHO, BbIXOJ M€TAHOJIa B XOJe IIpOMecca OKa3bIBaeTCA SHAUHTEJIb- 
) BbIMIEe BbIXOJ[a STHJIOBOTO CIIHMPTa. 

C MOBbILIeCHHeM TeEMMepaTypbI pacTeT BePOATHOCTh pa3pbiBa cBA3sH C—H B 
ye Giles MOJI€KYJIbI HWpOlaHa, UTO MPHBOMHT K YBeJIUYEHH!IO KOJINUECTBA 
AWW KaJIOB HOPMaJIbHOro CTpOeCHHA, OO yCJIOBJIMBalollux B KOHEYHOM 
fOre YBEJIMYEHHE BbIXOJja STHJIOBOTO CIHPTa. ITOT (pakT HarJIAHO BUCH TIpu 
MOCTABJIEHHH KPHBbIX Ha PHC. 2 

TocyfapcTBeHHblit Hay4HO-HCCIeqoOBaTeIbCKHH Ilocrynnuio 


HW TIpPOCKTHbIM HHCTHTYT > elIeTO55 
a3OTHOM MpOMbIIIIeHHOCTH 


IMTHPOBAHHASA JIHTEPATYPA 


1H.B.@®o0x,A.B.Han6aungau, JAH, 85, 1093 (1952); H. B. OG AN, 15, Il ean 
fH Aan, JAH, 89, 125 (1953). 2H. I. Cugopos, B.H.Wumkosa, M. UM. 
emkuu, Tp. PHAll, zs. 6, 1956. §> M.A WnoanaucKknu ys, Sap sa6., Ne 5, 
(1951), * 7 A. Baxupes, A. HW. Bpyx,C. A. Tyrauna, JAH, 90, 577 
53). SAH. Tyanesa,B.®. Noauxkapnosa,3. K.Pemnus, Anaans mponyk- 
B IpOW3BOACTBa AMBUHHJIa H3 STHOBOTO CMupTa M0 cnoco6y C. B. JleGexeBa, M.— ., 
50. © W.M.Fischer,A.Schmi dt, Ber., 57, 693(1924). "’A.Tetposcku i, 
xXHUKa Nosmaporpaduyeckoro uccnegoBanua, VJI, 1951. oM. €, Oy p Mau, XuM. TIpOM., 
1—2, 24 (1946). 9 H.H.Cemeuos, O nekoTopblx npoOmemax XHMM¥eCKOH KHHeTHKH 

peaknHouHol cnoco6nocrn, M3,. AH CCCP, M., 1954. 
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Jloxnagnn AkayeMHuW Hayk cccP 
1956. Tom 108, Nt 5 


PH3HYTECKAA XHMH| 
felicia Rekeeinas ie 


WU. fr. KHCEJIEBA u Bb. H. KABAHOB 


AJCOPBLLUS CEPHOM KHCJIOTbI HA QJIEKTPOXE U3 ABYOKUC 
CBUHUA 


(IIpedemasazeno axademuxom A. H. Opymkunoim 12 XIT 19535) 


B npeybiqyme padore (*) Oblm0 N0Ka3aHO, UTO MIpH BO3pacTaHHH 9JIEKTPG 
HOrO MOTeHUMasa CKOPOCTb aHOAHOTO BbIAeCICHHA KUCMIOpOAa Ha ABYOKHCH CBY 
lla B pacTBopax KHCJIOT pe3KO yBeMUMBaeTCH BONM3H NMOTeHIMasla HyJeBC 
3apaya. B cBH3H C 3THM, Ha OCHOBaHHM TeOpHH CKOpOCTeli SJIEKTPOAHbIX Ti 
ueccop A. H. ®pymkuHa, OblwO BbICKa3aHO TipeANOuOKeHHe, ITO yen 
CKOpOCTH Ipomecca BbI3BaHO POCTOM aCOpOWHH aHHOHOB CepHOM KMCJIOTHI 
JIBYOKHCH CBHHIa IIpH YBeJIHYeHHH MOJIOKUTeIbHIX 3apaOB NOBepXHOC 
IIpH¥eM AHHOHBI CepHOH KHCJIOTbI aCOpOMpyloTCA He TOJIbKO 9JIEKTPOCTAaTH 
CKHMH, HO HM cilelMdpvyeCKHMH CHAM. 

Jia MpoBepKH 9TOTO TipeAnouOKeHHA ObIVIO HEOOXOAMMO SKCIICPHMeHT 
HO YCTaHOBHTb HawHuHe agcopOuHH aHHOHa CepHOM KHCHOTHI Ha ABYOK 
CBHHIa, a TaKKe BbIACHHTb 3aBHCHMOCTb BeCJIMYHHbI acOopOuHH OT NOTeHLM 
9NeKTpoAa. 

Tak Kak JIA aHau3a pacTBOpOB MeTOAbI paspaOoTaHbl 3HaUHTeAbHO Ji 
me, 4eM JIA aHamH3a TBePpOH NOBepXHOCTH Oe3 ee paspylleHHA, aycopou 
Ha J[ByOKHCH CBHHIWa Mbl H3MepssIH 10 yOblmH afcopOupyromleroca Belllec 
u3 pacrpopa. Jima sToro IipHMeHsvIcA paHee (*) pay MeTOJOB: THTPOBaHHe, 
MepeHHe 3C, H83MepeHHe JJIEKTPOMPOBOAHOCTH, H3MepeHve IPH MOMOIMLH pa 
aKTHBHbIX HHAMKaTOpOB, KOJIOPHMeTpHYecKHH MeTOA Hu Ap. B HacTosmeL 
OoTe ObIH HCHOMb3OBaHbI Ba MeTOJa — payqHOXHMHYeCKHe H3MepeHHA Hi 
poBaHue C IBeTHbIM HHAMKaTOpoM. Jia Toro YTOOLI TOUHOCTH Oblia WocTaT 
HO BeJIMKa, MbI IIPOBOJMJIH HSMepeHHA Ha SJIeKTPOax C 6ObIUNOH NOBepXHOCTH 
TIOMeMICHHBIX B HEOOJIbUIHe OOBEMBI IIECKTPOMHTA. OeKTPOAbI Obi HaMa3H 
M3POTOBJICHHbIe MO THY TMOJOXRKATebHDIX AKKYMYJIATOPHBIX MaCTHH. 
meTKa OTJIMBalacb 3 YMCTOrTO (6e3 OOaBKH CYPbMbI) CBHHIWa MapKH 
Tlacra ia HaMaskM TOTOBHNaCb U3 YHCTbIX OKHCJIOB CBHHUa, COcTaB KOTOp 
coorsercrBoBal TOCT 1788-50 (cypux) u TOCT 5539-50 (ruer). Dopmupoa 
H WMKIMpoBaHHe (YepeqOBaHHe aHOAHOl HM KaTOAHOM NOMApHsaNHH) deKT 
OB MpOM3SBOAMIHCb B JIEKTPOXHMHYECKH OUHeCHHON cepHol KucOTe* 
Beca 1,05 mo caeqyrouemy pexumMy: topMHpoBKa TOKOM 5,32 mMa/cm? B Te 
Hue 30—40 yac. (40 MocTOAHHOrO NoTeHuMana); paspayq 12 ma/cm? (70— 
MHH., O ciaqaHi MOTeHWMaa Ha 0,25 B), NepBbI 3apay 3,3 ma/cm?, Brop 
M TpeTHH 3apaqb 4,3 Ma/cm®. 3aps2KeHHbIe SEKTPOALI OTMBIBAJIHCb OT cepH 
KHCJIOTbI B €CTHIIMpOBaHHOH Bose pu caOoh aHo,HOH nomApusannH ( 
u3s0exKaHve CaMopaspsa) 0 HeliTpanbHOH peakUMH MpOMbIBHOM BOsbI 10 I 
THIOpaHKY, a 3aTeM B TeyeHHe 40—5O MUH. BbICyUIMBaIHCh Ip Temuepary 
50—70°. Texnooruyeckad €MKOCTb TaKHX 9JeKTpOAOB Obiia 0,5—O0,8 a 
HicTHHHy!0 BeJIMYAMHY Bcel aycopOupylomlel NoBepxXHOCTH MbI NpHHuMasHn pé 
HoH 1-10° cm?**, 

* OuucrKa cepHolh KHCMOTHI MpOMSBOAUNACh JWIMTebHbIM S3JICKTPOJIM30M CoO CBHUTIOBD 
9u1eKTpOWaMH. | 


** QObeM akTHBHOM Maccbl 9IeKTPoOTOB Obit paBen 3,4 cm’. To annem B. H. Ka6anosa - 
MCTHHHAA MOBEPXHOCTh AKTHBHOM MaCCbI MOOKUTeMbHOTO SuleKTpoa paBHa 3-10! cm2/e 
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Aas PadHOXHMHYeCKUX H3MepeHHii B KayecTBe HHMKaTOpa MpHMenscA 
(MOaKTHBHBIM W30TON cepbl S**, B3saTbiit B Buse H,SO,. Onpirst npoBogqusmHce 
9,005; 0,01; 0,05, 0,6 M pacrsopax cepHoit KucuoTBl. . 

[ip BbIUHCJIeHHH BeMMUHHBI aCOpOuMH BHOCHacb MompaBKa Ha pocT KOH- 
HTpallHH pacTBOpa 3a CY¥eT SJIEKTPOJIMTHYECKOTO paslOxKeHHuA BOI. B onbl- 
X, Te KOHUEHTpaluA pacTBopa onpeeAIach THTPOBAHHeM, YUHTHIBAIOCL 
(eHbIWeHHe OObeMa pacTBOpa 3a cueT j 
Sopa mpoo. 

YOblIb KOHICHTpaluH cepHoli KHCIO- cm; 4 
-B pacTBope Mora Obl ABIIATHCH CyM- 

MM AByX opiexTos: 1) aycopOuuu cepHolt 
CJIOTbI Ha MOBeEpXHOCTH JIBYOKHCH CBHHIa = 2 

2) mepeHoca cepHOH KHCJIOTbI TOKOM. 
emyuae riaKOro 3IeKTpOJla KOHWeHTpa- 
M B MpHaHoOAHOM pocTpaHctsBe HB OOb- 
€ pacTBopa, Kak H3BeCTHO, JIerKO BbIpaB- 
BarloTca 3a cyueT NepeMemmMBaHusa. B cay- 
€ MOpHCcTOrO SeKTpoya MepeMemmMBanne 
l(Opax MOXeT ObITb 3aTpyAHeHO. OyHaKko 
TOp HaMa3HOH AaKKYMYJIATOPHOH msa- / 

AHbI HSObITOK KHCJIOTbI MOKET y]aJIATb- 

HOCTaTOUHO ObicTpo. ITO mpoHcxo_UT 

AaBHbIM OOpas0M 3a CueT BbITeKAHHA THA- 

JIOrO pacTBOpa H JIHIMb OTYACTH 3a CUeT 

dpy3sun*. UroOnr o6eruuTb BbITeKaHHe 

CTBOpa H3 MOP MWlacTHHbI, acopOmuoH- 60 196 (nGa) 
[€ OMIT! MpOBOAHAMCh MpH HakJIOH- 4 

M TOJIOMKEHHH W1acTHH. Kpome TOTO, Puc. 1. SaBucumocTb aycop6mHH KucJ0- 
CTBOP SHEPrH4HO MepeMeLIMBaICA BO3- TI OT NOTeHWMana AByOKHCH CBHHIA. 
BoM. 1—0,01 M_~ HeSOq; 

Ilo HamuM OMbITHBIM JaHHbIM, yOblIb ae hide 
HUeHTpalwHH B pacTBOpe C_ TIOBBIIIe- 
€M IJIOTHOCTH TOKa CTPeCMHTCA K TIpesery. ITO MoKa3biBaeT, ITO POMb Tlepe- 
Ca KHCJIOTbI TOKOM B 9THX YCJIOBHAX He3sHauHTembHa. UTOObI JOMOMHUTEbHO 
OBeEPHTb CTENCHb BJIMAHHA TepeHoca BellleCTBAa TOKOM, MbI BMeCTO HaMa3- 
TO 3JIeKTPOa B3AJIH TaK Ha3bIBaeMbIii «MOBepXHOCTHbIM», ryOuaTbi. OH 
myuasicd HaHeCeHHeM CJIOA JBYOKHCH CBHHIa Ha TOBepXHOCTb CBHHIOBOL 
HTbI MOCpe/CTBOM MHOFOKpaTHOrO WMKJIMpOBaHHA B CepHOH KucNOTe. Buyu- 
A TIOBEPXHOCTb 9MeKTpoOya cocraBassa 100 cm?, HCTHHHaA Oba MpHOmusH- 
mbHO B 100 pa3 Oonmblue (CYAN 110 CHuIe AHOAHOTO TOKAa IPH MOCTOAHHOM O]H- 
KOBOM TOTeHIIMae Ha UccuIeqyeMOM HW Ha ruaqkKoM dJeKTpoye). Topp ry6- 
TOrO IJIEKTPONa BeCbMa HersryOOKH N10 CpaBHeHHlO C HaMa3HbIM 3JIEKTPOJOM, 
STOMY SHEPrHUHbIM TepeMewiHBaHHeM s(ppeKT MepeHoca ycTpaHAJIca, HeECOM- 
HHO, 3HauHTebHO sIyume, YeM B CMyyae HaMasHorO 9JeKTpogya. B stom 
bite B 0,05 M cepuoli KkucnoTe mpu noTenuMase 1,75 B aycopOuna cocTaBAana 
75-1079 mon/cm? HCTHHHOM MOBepXHOCTH, a MpH noTeHHase 2,1 B — OKONO 
7-10 ® mMon/cm?, T.e. Oba TOTO *%Ke NOPAAKA, YTO HW AIA HaMa3SHOTO 3JVIeKTpOa 
M. HuxKe). [losTOMy MOXKHO CYHTATH, YTO T1pakTHYeCKH Bech aPpekT H3MeHEHHA 
HILCHTpaluH CepHOl KHCJIOTbI B pacTBOpe HU B Clyyae HaMasHOrO SeKTpoa 
YcNOBIeH aycopOunel. 

Ha puc. | npupeyeHb! KpuBble 3aBHCHMOCTH ajcOpOMMH CepHO KHCAOTHI 
TIOTeHUMala Ha MOpHcTOM (HaMa3HOM) 9u1eKTpoge. M3amepenue aycopounn 
OBOMUIOCh B TeveHHe 3—4 yac. Up MoTeHNManax 1,75—2,0 B u 5—8 yac. 
MM noTeHimanax 1,6—1,7 B (qo ycTaHOBMeHHA NOCTOAHHOM KOHIeHTpallHu 
ierzopa). M3 KpuBbIxX BUAHO, ITO BOWU3H MoTeHNMaNa 2,0 B aqcopOuNA Moc- 


Adcopbyus * 10° 


* Pacuer moKa3biBaeT, uTO ZHpby3uA MOKET JHUIb B HCSHAYHTebHON CTeMeHH yMeHbIlaTb 
OLITOUHYIO KOHILeHTpayHio B Nopax MvlacTHHEI. 
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TuraeT mpefeibHo BewHydHbl. [IpH BosBpalenud K MOTeHUMaJy 1,76 
KHcuIOTa JecopOupyeTcA HM BOSBpallaeTcA B pacTBOp. 

Benwunna ajcopOuu usMeHseTca c KOHWeHTpalMeH. HmKe NpHBOgHT 
ra6n. 1, B KOTOpOi noKa3aHa BemM4HHa aycopOuMH mpH NoTenuMane 2,0 
B pacTBOpax pa3HBIX KOHWeHTpauMi. B TaOsmue aloTca CpeqHHe 3HaveHHA é 


cOpOlWMu, MOIyYeHHbIe U3 HECKOJIbKUX OTIbITOB. 
M3 aHHbrx Tao. 1 BUAHO, 4TO YE 


Taoauna. 4 umueHve aycop6uuu pu nepexoge 
0,005 M pacrsopa kK 0,05 M suaugnten 
HO Oombue, YeEM pH Mepexoze or 0, 


Konu. H-SO,, Axcop6uua Cusa mowmMpH3y- 

Veal MOm 40° wero Toxa =k 0,5 M. ITO NOATBepxKaeT alcopOunc 
oe Hb XapakTep MOrJiOmeHHA KUCIO 

JBYOKHCbIO CBHHILA. 
0,005—0, 04 0,9 1,5 Takum o6pa3oM, ObmIO yori 
0,05 2,8 1,6 4qTO, Kak HW TipequOslarasiocb Ha OC 
0,5 3,4 ek BaHHH MOMApHSalMOHHbIX HM ~— 
usMepeHuu (1), Ha JBYOKHCH CBHH 


NpOucxogUT afcopOuua aHHOHOB CepHOH KucnoTbI. Kak BHAHO 3 pH, 
ajcopOuud HayMHaeTca pH CaO OTPUMLAaTebHbIX 3apAax MOBepXHOCTH™, pé 
KO BO3pacTaeT C H3MEHEHHEM 3HaKAa 3apsAfa Ha MOJOMKUTEbHbIN HW NpakTHyec) 
mepecTaeT H3MeHATDCA, HauHHad c NoTeHMana Ha 0,15 B Oonee NONOm 
TeIbHOrO TOUKH HysJeBoro 3apaja. KonnuectrBeHHo afcopOuuaA aHHOHOB | 
0,005 M pacrsope mo NOopayKy BeJIMYHHbI COOTBETCTBYe€T EMKOCTH JBOHHO 
CJIOA, H3MepeHHOM MepeMeHHbIM TOKOM HM 9KCTPalOJIMpOBaHHOM K MaJIbIM ¥ 
ToTaM (aycopOUuNaA H3Mepssacb B AMMTeIbHbIX OMbITAaX), T. €. alcopOunA OOY 
JIOBIeHa 3eKTpocTaTHyecKkuMu cHyiamMH. IIpH yBenM4YeHHH KOHIWeHTpalluH 
cOp6UHA CepHOH KHCJIOTbI BO3pacTaeT OObIe, YEM EMKOCTb, 4YTO MOKET Obi 
OObACHEHO YBeIHYeCHHEM JOM CHeyHpuYeCcKOH aycopOuHH Cc BOspacTaHHeM KG 
WeHTpalnn. . 


Kpome yKa3aHHbIX H3MepeHHH MbI MIpOBeJIH H8MepeHHA aycopOuHH cymbpa 
KOOasIbTa Ha J[BYOKHCH CBHHIa pW CTaWWOHapHOM MOTeHWMase WH UCCeEMOBa 
BJIMAHHE STO COIN Ha acopOuMlo CepHOH KUCJIOTbI MPH aHOAHOH NOMApusall 
OTH OMbIThI ObIIN MpOBeACHb! B CBASH CTEM, YTO Cyb:aT KOOaIbTAa YMCHbILaeT 
peHanpsxeHve KHCOpOJa Ha JBYOKHCH CBHHUA (4). ANcopOunaA cyabdata Kobas 
Ta ONpeeuIAIaCb NO H3MCHEHHIO AKTHBHOCTH pacTBopa CoSO,,MeyeHHOro paynoat 
THBHbIM a30TONOM Co%, B3saTbIM B BAe CoSO,. Ilo nosyyeHHbIM JaHHbIM, aycop 
WHA CysIb:paTa KOOasIbTa H3 pacTBopa, cosepxarlero 3,5 Mon/a H,SO, u 0,083 
MouI/ CoSOQ,, cocraBsiseT OKONO 2,5-10°1° Mon/cm?. SaBucuMocTb aycop6n 
KOOasIbTa OT NOTeHWMaa SNeCKTPOMa He Obla ONpeseneHa. CoequHeHHe Tp 
BaJIGHTHOrO KOOaJIbTa B pa3sOaBJIeH- 

HbIX paCTBOpaX KHCJIOTbI YaCTHUHO Tao6auna 
OcaxkaslOCb Ha aHoye, OOpa3ya 3eme- 
HbIM HaseT. [lostomMy yMeHbiueHHe 
KOHUCHTpaluu KOOasIbTa B pacTBope 
MOXKECT IIPOMCXOJUMTb Kak 3a CYUeT all- 
COpOuMM ero Ha 9IeKTPOse, Tak H 3a 
cueT OOpa30BaHuA ocaqka. OTO o6- 14 
CTOATEJIbCTBO 3ATPyYAHAeT TOUHOY O- = 2. 
peleuleHne BeMIMHbI acopOuHH Ko- <p ei ke : | 
OalbTa Ip aHOMHOH NONApHsalun. Meaahons His ee 2 Oise Coane, a 

IIpv ucceqOBaHHH BAMAHUACYIb-  onpite Ne 2. 

(pata KOOasbTa Ha acopOuuIO cepHor 

KHCJIOTbI ObIIO OOHAPY2XeHO, YTO BO BCEX MCMbITAHHDIX pacTBOpaX Tocyle AOOaBM 
HUA CyJbtpata KOOaIbTa MPOMCXOMMT MeyeHHoe (B TeyveHve 10—I15-4yac.) ye 
JIMYCHHE KOHWCHTPauNH CepHOM KMCJOTHI. ITO HaOwOMaeTCA KaK pu aHonHe 


8 
10 


) 0.04 | 20 | 9.007 0,0267 
0,0565 0,0739 |0,0174 


* Ancop6Ouua cepHol KucnOTE Ha ABYOKHCH CBHHIa Mpu cTalHOHapHOM MOTeHUMaNe Ob 
oOuapyxena panee H. A. Banamopoli PpaqvOXuMH4eCKHM MeTOJOM. | 
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IApUSalMH, TaK H NPM CTalMOHAapHOM MOTeHIMane SIeKTPOa us ABYOKHCH 
(Hija. YBeMYeHHe KOHUCHTPalH CepHolt KUCMOTHI Ip NOJIAPH3alHu 3JIeKT- 
fa cH0H ToKa 0,1 a B npucyrcrBuH 0,0322 mon/a CoSO, noKasaHo B Taba. 2. 
YpeNHYeHHe KOHUCHTPalMH KHCOTbI B MpHCyTCTBHH cysbpata KoOasbTa 
KHO OObACHHTh JecopOuneli H,SO,, nponcxoyamelt B pe3yuIbTaTe BbITeC- 
iH €€ C NOBEPXHOCTH S/eKTpOJa acopOupyrouluMcs KOOanbTOM. Haxomvie- 
° KHCJIOTbI Ha MOBEPXHOCTH SJIEKTPOAa (B BUe MOJIEKYI HIM 3a cueT COpa- 
3AHUA MOBEPXHOCTHOFO COeHHEHHA), OYEBHAHO, NPOMCXOAUT pH ero dop- 
popke HW WHKsHpoBaHHH. AycopOupoBaha KHCOTaJIPOUHO; OHA He CHUMaeTCsH 
WEKTPOJa TPH OTMBIBKE HW YaJIAeTCA JIMUIb B NpHcytcTBuH CoSO,. Sty Kucso- 
OyqeM Ha3biBaTb HeOOpaTuMo acop6upoBaHnoli. [lomumo sto, He yAans- 
jeicA Np NONApH3auHH HeOOpaTHMO afcopOupoBaHHOll, Ha NOMOKUTeMbHO 
AXKEHHOH MOBEPXHOCTH ABYOKHCH CBHHa, KaK OblIO HaNMcaHoO BbILIe, MO- 
T yep2KHBaTbCA KHCJIOTA, KOJIHYECTBO KOTOPOH 3aBHCHT OT BeJIHUHHb! MOTeH- 
aya IIEKTpOAa. ITA YaCTb KHCJOTbI ABAAeTCA OOpaTHMO aycopOupoBaHHoli. 
COpOuNaA HOHOB H3-3a OTTAIKHBaHHA Me>Ky OHOMMeHHbIMH 3apsamMH He Jo- 
irae OOM DIL BeJIMUHH (cM. puc. 1). Uro xe KacaeTcA HeoOpaTHMo aycopbu- 
BAHHOM KHCJIOTbI, TO OTHOCHTeJIbHOe KOJIMYECTBO e€€ BeJIHKO, HW OHA CBA3aHa 
MeHee eM C HeCKOJbKHMH MOJICKYJIAPHbIMH CJIOAMH JIBYOKHCH CBHHILa. 
Kaa Oobad agcopOuna MpH Oombwol BeH4YHHe UCTHHHOM noBepxHocTH 
JOMWKUTEJIbHOTO SICEKTPOa MOXKET CO3AaBaTb KAaKYIUleeCA OTKJIOHEHHE OT cTe- 
OMeTPHYeECKHX OTHOWeHHH pH paOoTe CBHHIOBOrO aKKYMYATOpa HM omxK- 
ObITh yUTeHA B OMbITAX KOHICHTPalHOHHOM MpOBepKH Teopuu ABOMHOL cysb- 
TaunH (°). CyecTBOBaHHeM HeOOpaTHMOl aycOopOUuMH MOXKHO OObDACHHTb 
[ JaBHO M3BeCTHbIM (PakT, 4TO axe B TWLATCIbHO 3apAKeCHHOH, XOPOUO OT- 
TOK BOOM MOMOKUTeEIbHOH AKTHBHOH Macce CBHHWOBOrO aKkkKyMyvIATOpa 
HM XMMHYCCKOM aHaIH3e BCerfa OOHAPyKUBaeTCA HEKOTOPOe KOMHYeCTBO 
2—0,3%) cepHOH KHCJIOTHI. ITY KHCHOTY CUHTAIOT CBA3AHHOM C BYXBaJIeHT- 
IM CBHHI[OM, TlOUeMY-TO He CMOCOOHBIM OKHCJIATbCA MpH 3apsye. Pacuet no- 
3bIBAeT, UTO STO KOJIHYECTBO C€PHOH KHCJIOTLI MPHOM3HTeJIbHO PaBHO MaKCH- 
JIbHOMY KOJIHUCCTBY €€, BbITeCHEHHOMY H3 JBYOKHCH CBHHIa pH aycopo- 
WM Ha Heli KOOabTa B Hallux ombiTax. PocT eMKOcTH, OOHapyKHBaeMbili 
A U3MepeHHAX EMKOCTH BOLHOrTO COM MeTOJOM repeMeHHoro ToKa (1), 
KXKe MOKET ObITb CBA3AH C HeEOOpaTHMOH aycopOunNeh cepHol KucHOTHI. Aj- 
DOUHA, MOBHAHMOMY, COMPOBO*KAaeTCA PaCKJIMHHBaHHeM MMeIOIMXCA MHK- 
TPellHH, YTO IIPHBOJHT K YBeJIMYeHHIO HCTHHHOM MOBepXHOCTH. 


VWuctutyr dusnueckoh XHMHH Tlocrynuao 
Axkayemuu Hayk CCCP 12 XII 1955 
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Jioxaagm Axanemuun nayxr CCCP 
1956. Tom 108, Ne 5 


PH3BHYECKAA XHMI 


A. H. HACHPOB u fO..X. WAYJIOB 


JIBYXMVJIAMEHHOE TOPEHHE CMECEW JIBYOKHCH A3OTA 
. C BOJOPOJOM 


(II pedcmasaeno axademuxom B. H. Kondpamoesoim 16 XII 1255) 


Foproune cmMecw JBYOKHCH a30Ta TpeCTaBAIOT MHTepeCHbIM OObeEKT Ka 
TeOpHH TOpeHuA, TaK H B UPHKMaHOM OTHOWICHHM, NOCKOJIbKY OHH ABA 
M60 MepBHUHbIMH, JMOO BTOPHUHbIMH KOMIMOHEHTaMH pAJa TONJIMBHBIX KOM 
Haun. Wsyaenue 3aKOHOMepHOcTeH ropeHHaA cMeCceH ABYOKMCH a30Ta Te 
CBA3QaHO C H3yYeHHeM CBOHCTB cMeCceli OKHCH a3s0Ta, OOpas0BaHHA KOTO 
MOXKHO OKHJaTb MPH pacKHCJIeHHH JBYOKMCH as3oTa. 
esd LISBecTHO, ITO OKHCb a30TA, HECMOTPA Ha CBOIO SHAOTepMMYECKY!O NpUpe) 
MasIOAKTHBHa TIpH XMMMUCCKHX IIpeBpallleHHAX, B YACTHOCTH KaK OKUCJIMTE 

B waTepatype HMeloTcCa JMUIb CKyAHbIe JaHHble Ayamca, IlapKepa u Bya 
rapga (1) o ropeHuuH cMeceli [ByOKHCH a30Ta C BOJOpOJOM B OyH3eHOBCK 
miameHH. MaxkcuMasibHaa HaOsOJeHHad HMM HOPMaJIbHad CKOPOCTb I1JaM 
JOBOJIbHO BbICOKa (2,6 M/ceK) 4 oTBeyaeT OTHOIMeHuIO H, : NO, = 1. 

B cBA3H C 3THM YIOMAHYTbIeC AaBTOPbl CUHTAaIOT, ITO pacKHcseHHe NO 
IJIaMeHH MOXKeT MPOHCXOAUTb TOMbKO WO NO, Hwaxoa STOMY JONMOMHUTEIb 
NOATBeEpKAeHHe B HH3KOH TeMNepatype ropeHua Tp, H3MepeHHOH HMM CIeKT 
CKONMMYeECKH N10 OOpallieHHio HaTpHeBOH JHHHM, KOTOpad lake HMx*Ke TEP 
JHHAMHYeCKOH TIpH TakKOH peakuHy. 

Hsyuaa roprouve CBOHCTBa CMeCeli JBYOKHCH a30Ta C BOJOpOJOM, MBI CO 
TOorpapupoBasM pacipoctpanenne ccbepHyeckoro MwaMeHH B CTe€KJIMHHOM KO 
IIpH WeHTPabHOM 3ax%KMTraHuH Ha Bpalllaloulyiocd WJIeHKy M0 OObINHOM MeTO]M 

Kak M3BeCTHO, B 9THX YCJIOBHAX Ha 3HaYMTeMbHOM yuacTKe IyTH mame 
(40 30—50%) ropeHve ocTaeTcA pakTuyeckH u306apuyeckuM, HM coToperH) 
palwu WaloT CKOPOCTb TwlaMeHH NO OTHOLICHHIO K HeMOXBHXKHbIM MpOsyKT 
CropaHHA lip, KOTOPylO MOXKHO NepecuvTaTb Ha HOPMAJbHY!O CKOPOCTb 
€CJIM H3BECTHO H3MeCHEHHe IJIOTHOCTH CMeCH MpH cropaHHN pp. 

Tlomyyenupie Hamu (poTorpapuu niaMeHu OOHapyxuBaIOT HEOObIHY!O O 
OeHHOCTb: Ha HUX 3ac:pHKCHpOBaHO NOcJeAOBaTeMbHOe pacnpocrpaneHue It 
MlaMeH, PasfeJIeHHbIX IpOMeKyTKaMH BpeMeHH 7 (MepHo HHAyKUMM) Nopad 
HECKOJIBKHX TbICAYHbIX CEKYHJbI. 

ApneHve AByXxcTaqulinoro ropeHua Oblio U3sBeCTHO uM paHee. Ono Hab, 
noch fl. B. Senbgosuyem u IO. X. MWayaospm (7), coKuraBluiuMu B yCOBH 
aHaJIOPHYHbIX HalHM, NWapbl MeruauTpata (CH;,ONO,) — mpocreiimero B3ph 
yaToro BeulecTBa. J[ByxcTaquiHoe ropenue Ono OO6bACHeHO SI. B. SesbAOW 
uem 4) IO. X. Waynossim 06933982 14¢M roprouwXx cMecel OKUCH a30Ta B Kal 
cTBe MpOAYKTOB peakl{Mu MepBoro NwameHH. MHeprHocrb OKUCH a30Ta MpHBOL, 
K TOMY, 4TO O€3 JOMOMHUTeAbHOrO CTHMYIATOPA peakllua OCTaHaBMBaeTCA 
STO Craqu. TakHM JONOMHHTebHBIM (paKTOPOM OKasbIBaeTCA cHeNNpHKAa Cw 
raHHA B 3aMKHYTOM OObeme (°), 

Kak H3BeCTHO, B IpOkyKTax cropaHua B 9THX YCNOBMAX BOSHUKAIOT 3h 
WHTeIbHbIC TpaveHTbl TeMMepatyp, BbISBAHHbIe aqMaGaTHUeCKUM CKATHEM | 
MOCN€QHAX CTaquaxX cropaHua cmecu. IIpu stom Bo3MoxHO aquaGatiueck 
BOCIWIAMCHEHME TOPIOUHX CMeCeH OKMCH a3s0Ta, OOpasy1olMxcA Tocme MpoXxaG 
ACHHA MepBoro mlamMeHu. Pacuerbl KpHTMYeCKUX yCIOBHH BOCTaMeHeHHA CN 
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i NO + Hg, spmounennpe A. HW. Posnoscxum (4), no_TBepquIH O60cHOBAaH- 
cTb Mpesnonoxenua 1. B. Senpgopnua u IO. X. MWaysosa. 

PacnpoctpaHeHve BTOporo WiaMeHH MOxeT ObITb MpeOTBpajeHo B ycao- 
AX, IPH KOTOPbIX He MpOHCXOAUT ayMaOaTHYeCKOrO CKATH ITO OblwIO Ocy- 


50 100 200 2 500 400 mm pin. cm. 


Puce. 1. 3aBHcHMocTb AOuIM OcTaBUerocad CBA3aHHbIM a30Ta H3 ABYOKHCH x 
oT fapienna PP. 1—a— 1,0; 2—1,2; 3—1,4; 4—1,54; 6— 1,83 


CTBJICHO TIPH CXKHPaAHHH MeTHJIHHTpaTa B Cocyye, OTJeJeHHOM TOHKOH pe3H- 
BOK MeMOpaHOol oT OydepHoro OObeMa, 3allOJIHEHHOrO HHepTHBIM ra3om. IIpu 
SOJIbINOM TIOBbIICHHH JaBJIeHHA MeMOpaHa JIerKO pa3pbIBaeTCH, H, BBHAY 
MbIuOrO OObeMa OydepHoro cocya, Ha MOCMeLyIOULMX cTaqHAX TOpeHusA aB- 
HHe | OCTaeTCA IpaKTHYeCKH MOCTOAHHBIM. 
MW STOM aHaJIH3 MPOAYKTOB peakiHH O6- 
Ppy2XkuBall OOpasoBaHHe OOUbIIMX KOJH- 
2TB OKHCH a30Ta, KOTOpPbIe€ COBepIlieHHO 
SYTCTBOBAJIH TPH CKUTAHHH B 3aMKHYy- 
Mi OObeMe. 
Ha OcCHOBaHHH IIPHBeeHHbIX (paKTOB 
[ BbIJBHHYJIH mpesmomowKeHHe, YTO H B 
CTOAIHX ONbITaX JBYXCTaqHuHOe rope- 
€ CBA3aHO C paCKHCJIeCHHeM JIBYOKHCH 
Ta B Me€PBOM IlJIaMeHH JO OKHCH C TO- 
SVIOWLHM ajluaOaTHYeCKHM BOCIWaMeHe- 
eM OOPa3yIONNXCA TpOAYKTOB HeINOJIHO- 
cropaHHua sBcseqcTBHe asppexta Maxe*. 
SOOMbITHOK crelHpUKOH ABJICHHA OKa3bI- 
STC BOSMOXKHOCTb TAKOFO MeXaHH3Ma He Puc. 2. SaBHcHMOCTb AOJIH OcTAaBUIerocA 
. IM as0Ta H3 ABYOKHCH xX OT KO- 
meee Pe Ppecnaac ee Neen leas ears ae Seer a. 1 — 
Tpospupa, BK OYaToNelt B CeOA MTOPO- p — 400 mm pr. cr.; 2 — 150 mM; 3 — 
4 KOMIOHEHT H OKHCJIMTeIb, HO WH QUA 200 mm; 4 — 250 mm 
OcTeHMeH MOJICKYJIbI JBYOKHCH a3goTa. 
IIpopepka Hamel THIOTe3bI MpOH3SBOAMacb TEM 2Ke METOJOM JOKaJH3alMu 
1KIMH Ha WepBOl craquu, KOTOpbIli ObwI UcMOmb30BaH B padore 1. B. Sembyo- 
jau lO. X. Ilaynopa (7). Onpirst noKa3asu, YTO MpOAyKTbI peak B Wep- 
{| T1JIaMeHH COJ[epxKaT OKHCb a30Ta H CBOOOHbIM a30T, COOTHOMIEHHE KOTO- 
X 3aBHCHT OT JaBJIeHHA MM HCXOMHOrO cocTaBa roproyell cMecH. CmeqoBa- 
IbHO, IIPOTeKalOT Be MapaJIeMbHbIe peaKIMH, CKOPOCTH KOTOPbIX M0-pa3HO- 
3aBUCAT OT YCOBHMH OMbITa (cOcTaBa MM jaBJeHHA). CnelMaJIbHOH MpoBep- 
{ lOKa3aHa MOJIHOTA CropaHHA HM OTCYTCTBHe J[BYOKHCH a30Ta B MpofyKTax 


* Bnepsble KOJIMdecTBeHHO TeMNepatypa B pasJHYHbIX YaCTAX CMeCH MPH B3pbIBe B 3aMKHY- 
cocyye paccmorpena Maxe (3); quit KOHKpeTHBIX cayyaes pacueTbl Mpogesanst JIioHcom 4 
6e (°) u A. M. Typsuyem u IO. X. Ulaysospm (°). 
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peak TepBoro maMeHH. B To 2%ke BpeMA IIpH CKUTaHHH B mene 06' 
Me OKHCb a30Ta IIpakTHYeCKH B MpOMyKTaX peaKUMM He COJePpAUTCA. Tia PHC 
nu 2 UJ MOCTPHPOBaHa 3aBUCHMOCTb JOM OCTABIEPOCA CBASAHHOFO a30Ta H3 I 
OKHCH x= BUNS ab '9). japjeHua P u KosdpuunentTa U3ObITKa OKHCJMTEM 
NO + 2Ne 

(BbruucleHHoro B pacuetTe Ha pexunio NO, + 2H, = 1/,N. + 2H2O). Kak Buy 
M3 rpaHKoB, BeJIMYHHa X yMeHbUUaeTC. 

cm/cek pocTOM jlaBuleHHA H C yBeMYeHHEM a 
2KaHUA JIBYOKHCH a30Ta B HCXOJ[HOH CMe 

Topenne cmeceli c «> 1,5 npu P<_150| 
pT. CT. NpoTeKaeT MpakTHYeCKH JO OK} 
asora. IIpH ropeHuH xe CMeCH Cc % = 
npn P = 450 MM pt. CT. ocTaroTca Hep! 
KHCJICHHBIMH BCero 16% CBA3aHHOrO al 
Ta, a y cmecu c « = 1,4 mpm 250 MM] 
er. 17,5 %: 

OnbiTbI C JOKamIH3ayHeH TopeHuA 
TlepBolt cTayMH NOKa3bIBaIOT, YTO ABYOKE 
a30Ta pearHpyeT C BOJOPOOM M0 COKE 
My MeXaHH3My, He Se Tea 
pamku mpegctapenuit Ayamca, IlapK 
u Byapdbrapya, NOCKOJbKy B onpeyed 
HbIX YCJIOBHAX MOFYyT MOJIHOCTbIO pack 
JIATbCA 3HAUHTEJIDHBIC KOJIMYCCTBA CBASE 
Horo a30Ta. J[pyruM dakToM, cBHJeTe, 
CTBYIOULMM O CJIOMKHOCTH M€XaHH3Ma pe 
IMM, ABJIAe€TCA MOMOXKeHHE MAKCHMYMaA | 
KPHBOH Us(«) (cM. pric. 3). Kak H3Becr 
MaKCHMYM CKOpOCTH lvIaMeHH OObIdHO 
Puc. 3. 3apucuMocTb cKopocTH MlaMe- KUT BOJIH3H CTEXHOMeETPHYeCKOLO COCTAl 
HH OTHOCHTEIbHO MpOMyKTOB CcropaHus CooTBeTCTBeHHO 3TOMY MOJIOKeHHE MaK 
“sp OT cocrapa cmecH a. J—P= 70MM iowa i, B paOOTAX YIOMAHYTHIX aBTOH 
mines id ieee gs ah qocturaetca up « = 2,0. B HamHx | 

ONbITaX Usp HMeCT MAKCHMYM TIpH a = I, 
CreqyeT OrOBOpHTb, YTO HalliH H3MepeH 
JalOT TOJIbKO BEJIHYHHY Up, a HE Un, OMHAKO TPYAHO OKMAaTb, YTOObI 3aBHCHMO} 
llapaMertpa » OT cocTaBa MOrla CYIIeCTBeEHHO HCKa3HTb HaOsIOaeMyio Kap Tay 

BbIuHCIHTb 1 TOKa He MpeCTaBJIAeTCA BO3MOXKHBIM, MIOCKOJIbKY CaM B 
poc O COCTOAHHH NpOAyYKTOB peaKWHH TMepBOro WwaMeHH OCTaeTCA OTKPbIT 

BpruvcyienHe cocTaBa MpOyKTOB cropaHHA B Me€pBOM IwlaMeHH m0 nae 
XMMMYECKOFO aHaJI3a B MpeANOORKCHHH OO OTCYTCTBHH AHCCOMMAalHH HU OM 
qeueHve 10 sHepreTHuecKoMy OalaHcy TeMepaTypbl ropeHusA jlaeT 3HaYeHHe 
or 1970 yo 2360° K, uro mpoTHBopeyHT JaHHbIM H3MepeHuii anrHicKkux a 
pos ('). Jia Takux Temmepatyp mpeqmooxKeHHe 06 oTcyTcTBHH AUCcouMa 
CTAHOBHTCH HeOOOCHOBaHHbIM, a BOSMOXKHOCTh TEPMOAMHAMHYeCKH HepaBHOBec 
rO COCTOAHHA B MpOfyKTax CropaHHaA, K TOMY Ke B IpHCyTCTBHH OOVIbUIHX KO, 
YeCTB pauKaJOB, MamoBeposTHoH (4). CneqyerT TakxKe yuecTb, YTO IPH Tak 
TemiepaTypaX KPHTH¥eCKHe JaBseHHA BOCTIIaMeHeHHA cMeceii NO ue mpep 
XOJAT HECKOJIbKHX J€CATKOB MMJIJIMMeTpOB pTyTHOrO cToGa. Ilostomy Bon} 
O cocTaBe HM COCTOAHHH MepBMYHbIX MpOAYKTOB peakUWH B MepBOM [vaMé 
H@JIb3H CUYHTATb PeleCHHbIM. OueBuAHO, OH NOTpeOyeT FOMOMHUTeMbHOrO UCe 
JOBaHHA. Ilocrynuao 
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PH3BHTECKAAH XHMH YH 
H. E. HEAMAPK, P. 10. WEMH@AMH u J.T. CBHHILOBA 


BJIMAHHE MPHPOAbI MOBEPXHOCTH HA COPBLLHOHHbIE 
CBOHCTBA CHJIMKAIEJIEM 


(ITpedcmasaeno axademuxomu M. M. J y6unuxnem 301 1956) 


XuMMYecKad MpUpoOfa MOBepXHOCTH acopOeHTOB Hapsiy C HX NOpHcTOcTHIO 
Jae€T BaXKHYIO POJlb B poleccax aycopOunH. B psaye pabor (1,") noKa3ano, 
) (OpMa H30TepM aCOPpOUHH 3aBHCHT OT XHMMYeCKOFO cocTaBa H COCTOAHHA 
BEPXHOCTH ajicopOeHTa. 
H3pecrHo, 4TO NOBepXHOCTh CHJHKAareA MOKpbITa THAPOKCHbHbIMH paju- 
NaMH, HasIMYHe H UHCIO KOTOPBIX B 3HAYHTeIbHOH cTeneHH OO6yCOBIMBaeT 
) COPpOWUMOHHYy!0 aKkTHBHOCTb. THApOKCHIbHbIeE TpyNNbI cMocoOHbI O6paso- 
BaTb BOJOPOJHbI€ CBA3H C MOJIEKYJIaMH BOJbI, CIHPTOB H ApyruxX NOMApHbIx 
I€CTB, YTO OOeCHeYHBaeT MOMHOe CMAYHBaHHe MOBEPXHOCTH CHHKarea 3ITH- 
XKM]KOCTAMH. YMeHbIUIAA YHCIO THAPOKCHJIbHBIX TpymM Ha MOBepXHOCTH 
MMKareia WyTeM TepMHyecKoro BoselcTBuA (*), OOpas0BaHHA C HHMH YCcTO!i- 
BbIX IIOBEPXHOCTHbIX CO€AHHEHHH (*) HIM, HaKOHel, 3aMeHbI HX Ha Apyrue 
MOHbI, MOXKHO H3MeCHATL aCOpOUHOHHble CBOHCTBa CHJIHKareven. 
Ms6upatesbuad aycopOuua BOJbI BO MHOrHX Clydaax OGecneuMBaeT pay N0- 
KUTCJIBHBIX KAaYCCTB CHJIHKarea, BbIFOMHO OTH4AIOWIMX ero OT Apyrux cop- 
iT0B. B cBa3H C 3THM BeCbMa aKTYAJIbHbIM BONPOCOM ABJIAeCTCA H3bICKaHHe 
TeH rHA{popoOusaynH ero MOBepXHOCTH. 
Llenbio HacTosmlero HCcMeqOBaHuA ObINIO BbISCHeEHHE BO3MOXKHOCTH THApo- 
OH3alHH MOBepXHOCTH CHIMKareseH, W3yYeHHe HX COPOWMOHHBIX CBOHCTB 
SBINCHEHHE POJIH MpHpOAbl MOBePXHOCTH B aCOpOUHOHHOM Ipouecce. Craps 
ye COOOK 3aqauy rHApooOus0BaTb CHIMKAaresb, MbI HMCJIM B BUY 34MeCHHTb 
[POKCHJIbI TocmeqHero TaKHMH aHHOHAMH, KOTOPbIe pe3KO OTJMYUAIOTCA OT 
1 rpynm mo cmoco6HocTH O6pa3s0BbIBaTb BOOposHbIe cBsi3H. Ilo HMerouMcs 
IMTepaType J[aHHBbIM, K TaKHM aHHOHAaM OTHOCHTCHA drop (°). 
SaMeHa FHAPOKCHJIbHBIX TpyMl CHIMKareA HOHAMH (pTOpa IpOvsBoOANaCcb 
MUTKON CHINKAaresIA PACTBOPOM YeTLIPeXPTOPHCTOrO KpeMHHA B aOcoOuOT- 
M cuupte. IIpu 3TOM, BepOATHO, YeTLIPeX(PTOPHCTHIHM KPpeCMHUM, OTHHMAA BORY 
cuMuKareia, rHApomMsyetca c BbIemeHHeM (ropuctoro Bogopoga. IIpu B3a- 
eHcTBHH dTOpHcTorO BOAOpOMa C THAPOKCHJIbHBIMH TpPyNNaMH NpOHCXOAUT 
3aMeHa HOHaMH (propa. AHaJIH3 HeEKOTOPbIX (PTOPHPOBAHHbIX CHMNKareseu 
<a3aN, UTO cOJlepxKanue ropa B HUX JocTuraeT 3%. Ecun YueCTb KOMIECTBO 
YYKTYPHOM BOJbIB HCXOHBIX PHAPOPHIbHBIX OOpasuax, TO HaleHHoe cojep- 
Hue (propa BO (PTOPHPOBAaHHbIX CHIMKaresAX YKa3bIBaeT Ha 3HadHTebHYIO 
feHy THPOKCHbHbIX rpynm HOHaMHM Tropa. PTopHpoBaHue MeJIKONOPHCTHIX 
IMKareslet COMpOBO*KalOCb HEKOTOPLIM H3MeHEHHeM UX MOPHCTOH CTpyKTy- 
. Tlopucraa crpykTypa cpeqHe- H KpyMHOMOpucTBIX CHIMKaresen pu (pro- 
JOBAHHH He MeHsAJIACb. 7 : 
CopOuMoHHBIe cBOlicTBa CHIMKaresel C HSMCHEHHOM MpHpOAOH NoBepxHocTH 
lOCTABJIAJIUCb CO CBOHCTBAMH CHvIMKaremeH UJeCHTHYHOM CTPyKTYpbl, T0- 
XHOCTb KOTOPBIX ObIsa MOKpbITa TOMbKO THAPOKCHJbHBIMM rpynmamu. Jus 
IKOMOPHCTHIX OOPAaSIOB COMOCTABJICHHE BEJIOCh CO CMeUMaJIbHO MOQOOp anHBIMH 
[POPHbHBIMA CHMKAresIiMH, MMCIOU[MMH TaKOH %Ke KaKYUMHCA yeJIbIbIM 
fo} 8714 


Bec H CYMMapHbIit, OObeM Nop, Kak M Y PTOPHPOBAaHHBIX CHUKAPeVICH. ® 
pHpOBaHHe TOBEPXHOCTH CHJIMKAPeA HE HCKJOYAeT HEKOTOPPIC H3MeHeHHA 


BeJIMUMHbI. OHaKO COBOKYMHOCTb HaJlOwKeHHAH ABYX adpekTOB — BJM] 
BeMUHAbI HW IpHpoO}bl MOBepXHOCTH — He JaeT BOSMOMKHOCTH CHHTATb HaAerKE 


Jit QPTOPHPOBAHHBIX CHMKareveli MeTOA OMpeqeeHHA Ye bHOM MOBEPXHOC 


OCHOBaHHbIM Ha aCOpOWMOHHbIX H3MCHCHHAX. 
Ha puc. 1,4 UpuBeyeHbl H30TEPMbI COp6uHH MeTHJIOBOrO CNMpTa, CHA’ 


B ycraHoBKe c BecaMu Maxk-Boua Ha (pTOpHpOBaHHOM Hi THIpOPHJIbHOM CHI 


MM /e 


MM /e 


G2isy 08 86.008 dh PO Gpheenphen Eee tiene 
p | Pp 


Puc. 1. M30repmpt cop6uuu (cBeTable TOUKH) MH AecopOunHH (YepHbIe Tou- 

KM) NapOB MeTHOBOrO CMupTa Ha THApopusbHOM (/) u @TOopupoBaHHom (2) 

cusuKarenax. A — MemKoNopueTble cumukarenu; 5 — kpynHonopuctpie 
cuulMKareJu 


a 


reaxX C WpakTHYeCKH OJMHAKOBOH TOpHCTOH CTpykKTypol. CopOmHoHHble CB 
CTBa PTOPHPOBAaHHOrO CHJIMKAreJA MO OTHOWICHHIO K MCTHJIOBOMY CIMpTy p 
OTIMYaIOTCH OT CBOHCTB ruqpopusbyoro. Ha MemKonopucToM rugzpodbusb: 
CHIMKareyie H30TepMa HMeeT IPH HH3KHX OTHOCHTEJIbHBIX JaBJICHHAX BbINYK 
cbopMy; TlOpbl MWpakTHYeCKH 3aMOJIHAIOTCA MPH MaJIbIX OTHOCHTEIbHbIX Ja 
HMAX aCOpOTHBa, H fable KPHBad H3OTepMbl COPOWHH He MOAHHMAeTCA. | 
(pTOPHpOBaHHOM CHIMKaresle H30TepMa B CBOeCM HavaJIbHOM y¥acTKe MMeeT 
rHYTY!O (POpMY, H MeTHJIOBLIM CNUPT IpakTHYeCKH He copOupyerca JO Tex 
OKa OTHOCHTeIbHOe aBIeHHe He MOCTHraeT JOcTAaTOUHO OONbUIOH BeHY 
(p/ps = 0,7). SateM KpuBas pesKo NOAHUMaeTCA HM pn p/ps= 1 qocTuraer 
JeNbHOK COpOWHOHHOM eMKOCTH JaHHOrO OCOpasia. | 

HsorepMbl ajcopOuwH MeTHIOBOrO CHMpTa Ha dTOpHpoBaHHOM Kpyt 
TIOPHCTOM cHIMKarese (pwc. 1,5) Takxe OTMM4aIOTCH OT H30TeEpMbI Ha | 
popusIbHOM cCHyIuKareme Tako xe cTpyKTypbI. B stom cayuae y dropupop 
HOPO CHJIMKareJIn1, TAK KE KaK HW Ha MCAKOMNOPHCTIX OOpasyax, acopOuua Hp 
THYECKH OTCYTCTBYET BIIOTb JO BECbMa OOJIbINIMX OTHOCHTEJIbHbIX JaBJeHHH. 
OmOfaeTCA CABUL MOMOKECHHA PESKOTO NObeMa H38OTEPMBI BIpaBo. 

TakuM oOpa30M, W3MeHeHHe IIpHpOJbI NOBepXHOCTH CHMKarena CHI 
CKa3bIBaeTCA Ha H3MCHEHHM (POpMbl MSOTepMbI acop6unu. Cmeqyer oTmeri 
YTO CKOPOCTb COpOUHH Ha PHAPOPOOHLIX CHINKareAX ZHAYHTeMbHO 3aMe/, 
MO CpaBHEHHIO CO CKOPOCTbIO COpOUHH Ha THApOHAbHBIX OOpasuax. Habur 
‘€MbIe H3MCHEHHA CPOPM H30TepM ajlcopOunH MeTHMOBOrO cHupTa H 3aMelIe 
KMHETHKa COpOUMH Ha (PTOPHpOBaHHbIX CHIMKaresAX MO3BONAIOT BbICKad 
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JEMNOOHREHHE O BOSMOXKHOM MeXaHH3Me COPOWHH Ha (pTOpHpoBaHHOH MOBepxX- 
CTH. 

Ilpu scex fapienuax HWKe HacbIINeHHA HeKOTOpble yuacPKH TOBepXHOCTH 
copOeHTta MoryT oOcTaBaTBcsa cBoboqubIMH. Mouekysbl acopO6upyemoro Be- 
2CTBa, YapAAcb O MOBePXHOCTb afcopOeHTa, Yepes KOPOTKHM MpOMExyTOK 
€MCHH JOJDKHbI C Hee yaJIHTbCA, CCIM 3a 9TO BPeEMA APyrHe MOJIeKYWIbI He JOc- 
THYT OJIM3KHX Yy4aCTKOB MOBepXHOCTH. 

Jep»KuBaHHe acOpOTHBa NOBepXHOCTbIO al- w/e 

pOenta, TakHM OOpa30M, OyyeT 3aBHceTb ; 

B3aHMHOH MOApPH3alHH MOeKyuJ aycop6- 
Ba, HaXOJAMMXCA Ha OIH3KO pacnojoxKeH- 
IX Apyr oT Apyra aKTHBHbIX WeHTpax. Tuy- 
IKCHJIbHbI€ TPYMMbl, PaciOJIOMKeHHbIe Ha T0- 
PXHOCTH CHJIMKaresia, HrpatoT pOJlb aKTHB- 
IX I[CHTPOB, KOJIMYeCTBO H paccTOAHHe Me- 
Ty KOTOPbIMH OlpeyesA!OT aCOpOMUIO B Mo- 
MOJEKYIAPHOK OOnacTH. B oOnacTH ,Hu3KHX 
(HOCHTEJIDHBIX JaBJICHHH aycopOunA MeTHIO- 
IO CIMpTa OOA3aHa IIPOABJeHHIO BO,OpOL- 
IX CBA3CH MEKLY PHAPOKCHJIbHbIMH rpymna- 
4 HW MOJIeKyJIaMH MeTHIOBOrO cnupta. Ec 
IBEPXHOCTHbI€C THAPOKCHJIbHbIe payuKasIbl 
[IMKareiaq He 9KPAaHHpPOBaHbI H UX Ha MO- 
PXHOCTH MHOrO, TO acopOuHA mpoTeKaeT 
)PMAJIbHO, H yxKe MpH HeOOMbUIHX paBHO- 
SCHBIX J[ABJICHHAX MOPbl TAKOTO CHHKaressA 
SIHKOM 3alloiHsioTtca. Ha mopepxHoctTu 
TOPHpOBaHHOrO cHIMKarena 3HauHTenbHaga PHC. 2. Wsorepmpt copouun (cBeribie 
ACTb THAPOKCHJIbHBIX py 3aMeHeHa (pTo- ae ea, 
OM, H COPOUHA MeTHJIOBOrO CIIMpTa Mpouc- yy @ropupopannom (2) cHauKarensax. 
OMT MIpeCHMYyLeCTBeHHO Ha OCTaBLUIHXCA THyj- A — MeKONopHcTble — cHuIMKaresn. 
OKCHIbHbIX rpynmax. AycopOupoBannpie Mo- 5 — KpyHHonopuctbie = cHuHKaresH 
eKYJIbI CIMpTa, BEpOATHO, KaK H B csry4yae 
ACOPOWUHH NapOB BOI Ha NOBePXHOCTH OKHCJeHHOrO yrua (1), MpeycTaABsA- 
T COOOH BTOPHUYHbIe AKTHBHbIC UkHTPbl, KOTOPble 3a CuUeT BOJOPOAHOH CBASH 
ep2KHBaIOT Pye MOJIeKYJIbI METHJIOBOTO cnupTa. C yBesIMYeHHeM OTHOCH- 
SJIbHOrTO WaBJIeHHA aycopOTHBa afcopOuuaA OyeT BO3pacTaTb BCJeCTBHe 
3aMMHOH MOMApH38alHH HM accOWMallMu MOJIeKysJI MeTHsOBOrO cuupta. Ha mew- 
ONOPHCTHIX CHJIMKaresIAX aCOpOuuA OrpaHHyeHa MaJIbIM pa3sMepoM TOP, HU 
peleibHad ee BeMHUHHA COBMamaeT C CyMMapHbIM OObeMOM op. Uro xKa- 
aeTCA KPYINHOMOPHCTHIX CHJIHKaresieH, 10 MpH HH3KHX p/ps alcopOWuA Takr*Ke 
yaeT olpemematca KoMyuecTBOM rpynn OH, a rlocme OOpasoBaHuaA MOHOCJON, 
ak HM Ha FHApO*HsbHbIX CHMMKaresIAx, HaCTyMaeT KalWJIApHaA KOHeHcalnaA 

TepeXOJHbIX mopax. 

Takum o6pa30m, afcopOuua Ha (PTOPHpOBaHHbIX CHIMKaresAxX MpOWCXOAUT 
a cueT BOJOpOAHOH cBaA3H Me?KJly OCTABLUHMHCA Ha MOBepXHOCTH CHJINKarewsA 
MPOKCHJIbHBIMH TpynmwaMH H MOJIeKyaMH ajcopOTuBa. 

Ha puc. 2,A u 5 upupeyenbi u3s0TepMbl copOuMH apoB OeH301a Ha pTo- 
HpOBaHHbIX HM PHPOPUAbHBIX CHJIMKAareAX C MpaKTMYeCKM OAHHAKOBOH M0- 
HCTOCTHIO. 3flecb, KAK HW B Cy4ae acopOmuu MeTHOBOrO cHupTa, HaOsMOqaeTca 
€3kKO€ H3MeHEHHe (pOpMbI H3OTEPMbI KaK Ha MEJIKOMOPHCTHIX, TAK H Ha KpyMHO- 
OpucTbIX CHIMKarenax. C nepexoJOM OT rHApOHAbHBIX K (PTOPHPOBaHHbIM 
WIHKAareIAM ajcopOluus apoB GeH30uIa peskO MalaeT B MOHOMOJIeKyJApHO! 
6ylacTH, B TO BP€Ms Kak Ipef[e/IbHas COpOWMA B KaliHJJIsIp HO-KOHeCHCAalHOHHOH 
6acTH COXpaHAeTCA MpakTHYeckH MOCTOAHHOM. OAHaKO, B OTHE OT H30- 
EPMbI aCopOIMH MeTHOBOrO CMMpTa, pH acopOuuH OeH3Oa Ha MeJIKOIIO- 
MCTBIX OOpasuax HaOsmMoJaioTcA SombuMe rucTepesucHble neTAH. Kpome Toro, 
JUBIAeT OTCYTCTBHE aJ\COpOUHH Ha MEMKONOPUCTHIX OOPasyax MPH HHSKHX OT- 
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HOCHTCJIbHBIX J[aBJICHHAX, KOPa MOKHO ObIIO Obl OMKMAATb Pe3SKOFO MOsE 
H30TEPMbI O61aroJapsA MpOABeHHIO JHCIeEPCHOHHBIX CHJI BSAaMMOMeHCTBHA Me 
Ay TOpHpoBaHHoih MOBepXHOCTbIO MEIKAX TOP M alloApPHBIM Oex3s0n0M. T 
HO Takoe 2Ke NoBesenve (PTOPHPOBaHHbIX CHMKareeH OblIO 3aMeyYeHO 10 
HOWeHHIO aCOpOUHH YeTHIPeXXJOpHCTorO yruepoya MU reliTaHa. 
OyunakoBbId XapakTep U30TepM COpOlHH MeTHIOBOrO cuMupTa u OeH3¢ 
Ha (PTOPUpOBaHHbIX CHJIMKAareMAX CBUETEMbCTBYeCT O TOM, YTO afcopouuA 6 
30a TaKxKe ONPeeAeTCH OCTABILIMMHMCH Ha NOBEPXHOCTH CHHKaresA YH 
KCHJIbHbIMU rpynmamu. HesHaunTebHad acopOuua OeH30Na, YETLIPEXXOPUCT 
yraepoya H remTaHa Ip HA3KUX OTHOCHTEJIbHBIX aBJIEHHAX HX NapOB YKasbIB: 
Ha HHeEpTHOCTb (PTOPHpOBaHHOH MOBepXHOCTH He TOJIbKO MO OTHOLICHHIO K 1 
JIAPHBIM BeLeCTBaM, HO HW K BelIeCTBaM, aCOpOWHA KOTOPbIX OOA3aHa TaBH 
oOpa3s0M TpoOABJIeHHIO JMCIepCHOHHbIX CHI. 


Tlocrymuso | 


Vuctutyt pu3snueckKoH XHMHH 
27 I 1956 


um. JI. B. [Iucap2escxoro 
Axanemuu uayk YCCP 


IMTHPOBAHHAA JIMTEPATYPA | 
1M. M. Ty6uunun, E. . 3apepuua, Uss. AH CCCP, OXH, Ne 4, 594 (198 


2M.M. Ty6unun, B.B.Cepnuucxku hi, JAH, 99, 1033 (1955); A.B. Kuceg 
K.T. Kpacuapuuxkos, JAH, 94, 85 (1954); C. Il. K aauos, JAH, 68, 99 (19 
H.H.Aspryas,0.M. Txurut, A.B. Kucenaes, KOX, 26, 7, 977 (1952). % AL 


Kuceanes, Pedeparbt toKaqoB Ha KOHepeHUHH oO aycopOunH, mocBam. 200-mer 
MIY, 1955, crp. 11. 4A.TI. Banaog, A. B. Tonuues, Pepeparht q0K1aq0B Ha K 
cbepeHuuH no agcop6uuu, MocBauteH. 200-neruio MIY, 1955, crp. 15. ° B. A. Bend. 


Coop. Prop u ero coequnenus, 1, 1953, crp. 475; WV. E. Hetiimapx, VW. B.Cauuax'| 
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Jloxxann Akagemun Hayk CCCP 
/ 1956. Tom 108, Ne 5 


PHSHYTECKAA XHMHA 


B. 1. YANbIM uw C. Tl. POXKEHKO 


PEHTTEHOrPA®HYUECKOE HCCJIEJOBAHHE CHCTEM 


(IT pedcmasaeHo akademuxom A. H. @pymkunum 251 1956) 


Hs Oonpmol rpynnbl xHMHYeCKHX COeqHMHeHUI, HMeIOLIHXx ILMHHEJIbHY10 
PykTypy, ocoOeHHO Muoro paOoT nocBaleHO tbepputam Tuna MeO. FesOs, 
@ Me!!— jByxBaeHTHbI metas (178), 

Hactosiaa pabora nocpsaljeHa H3yYeHHIO TBeEpAbIX pacTBopos ceppuTos. Mot 
CileqOBaIH PeHTTeHOrpapuyeckH CHCTeMBI: (beppHT WHHKa—(beppuT KOGabTa 
eppuT wuuka—cbeppur kKaymua. Tleppad cucrema cocrouT wu3 napa- 
(peppo-MarHuTHEIX cbeppHTOB, a BTOpasd —TOMbKO H3 NapaMarHHTHBIX. H30- 
pdusm cbepputos Zn, Co u Cd nosBomsna OK aTb OOpasoBaHHA B STHX CUCTe- 
X HelpepbIBHOrO pxAa TBEPLIX pacTBOPOB, MONOGHO XOpPOMIO H3y4eHHBIM Ou- 
PHbIM MeTaJJIMYeCKUM CHCTeMaM HJIH JBOHHBIM CHCTeMaM, COCTOALIMM, Halpu- 
Pp, H3 OKHCJIOB HIM THApooKHceH MetTass0B (*). 

Muyusuyyanbupie (bepputp! Zn, Co u Cd Opi CHHTe3HpOBaHbl HaMH IyTeM 
OKaJIMBaHuA pH 400° B TeyeHHe 5 Yac. COBMECTHO OCaKeCHHbIX (ILeOUbIO) 
pOOKHCeH COOTBETCTBYIONIUX MeTAJJIOB H3 PaCTBOPOB HX CepHOKHCJIbIX CouleH, 
ITBIX B CTCXHOMETPHUECKHX OTHOMWeCHHAX. OcaxKeHHe IIpOH3BOHOCbh TmpH 
rpepanuu. IlomyueHHble OcayqKH THAPOOKHCel TWLATeIbHO IPpOMbIBaJIHCb (IIpo- 


Ha MOHOTy yJamenua noHa SO,). Huskaa Temmepatypa cunresa cbeppuToR 
ja BbIOpaHa CMelHaJIbHO, UTOOb! He CJIHIMKOM CHJIbHO YBeJIMYMTb pasMep 3epeH 
cueT COOMpaTeIbHOH PeKPHCTaIMH3alHH. ITO OOCTOATeMbCTBO HMeeT cCylle- 
3eEHHOe SHAYeHHE MPH abHelINeM CIeKAHHH TOTOBbIX (PeppHTOB. 
[lomyuseHHble TaKHM crOCOGOM qeppHTbI alee THLaTeIbHO CMeIIMBaJIMCb 
araTOBOH CTYNKe B MOJeKYyJIAPHbIX cooTHOMeHHAX: ZnFe2O, : Me!!Fe2Oq= 
ee ts De te Le oe to ie ae O. DaATeM .CMeCH 
OKaJIMBaIHCb B TeyeHHe 9 vac. mpH 900° B seKTpHyecKON NeyH. 
PentreHocbeMKa cCOcTaBOB MpOu3BOquMIacb MPH KOMHAaTHOH TemiepaType 
*KeesHoM u3snyyenuu. IIpu uccieqgopanuu cucrempl ZnFe,O,—CoFe,O,4 
IMeHANaCh KaMepa JWIa OOpaTHo cbemKH Tuma KPOC-1, a Ama cucTeMbI 
Fe,O, — CdFe,O, — KaMepa c UMmMHApwyeckoH KacceToH Oombmoro jua- 
pa. B mepBom ciyyae Ha peHTTeHOrpaMMaX H3MepssOCh PpaCcTOAHHE Mey 
equHaMu smHHui (660), a Bo BTopom (800). 
3aBUCHMOCTb BeEJIMUMHbI MapaMetpa @ KPHCTaJJIMYeCKOM PelleTKH OT KOHICH- 
IIH KOMIIOHeHTOB IIpuBeyena wa puc. | (cucrema c CoFe,O,) u pric. 2 (cucrema 
dFe,O,), 13 KOTOpbIX BHO, YTO B OGeHX CHCTeMaX JelicTBUTeIbHO OOpasyer- 
HEMPepbIBHbI ps, TBEPALIX pacTBOpOB s3aMeMleHuA (TBepAbIe pacTBopp! | 
a). [Ipu 9Tom B cncTteme ZnFe,O, — CoFe,O,4 10 Mepe BO3pacTaHHA KOHIIeH- 
mun CoFe,O, npoucxoguT mocreneHHoe yMeHbINeHHe MapaMeTpa a, NOCKOMbKy 
wyc uona Co** (0,78 A) Menbue paquyca noua Zn** (0,83 A). O6patHas 3a- 
WMOCTb HaGwltoqaetca Jia cuctempr ZnFe,O, —CdFe,O4, Tak Kak payuyc 
a Cd** (0,99 A) 6onpure, 4em payuyc Mona Zn'*. Kpome Toro, JI TepBol cu- 
IbI UMeeCTCH MONOXKUTeMbHOe OTKIOHCHHe OT TaK HasbIBaeMoro 3akOHa Be- 
qa, a Ja BTopoii —oTpuuaTerbHoe. OTpHaTebHOe OTKJIOHeEHHe, Kak 
Goulee UacTO BCTpeyalolleeca, XAPaKTePHO MH AA APyrHX IWNHHEIbHBIX CTPYK- 


(*). 
875 


Bo3sMoxHo, UTO TIOJIOKKUTeIbHOe  OTKOHEHHe A CHCTEMBI y ZnFe,O0,4 
CoFe,O,4 BbI3BaHO yBeJIHYeCHHeM KOOPAMHAMOHHOLO YMCIa HOHOB Zn oo 
epexojla HX H3 TeRpaspHYecKHX MYCTOT B OKTAS{PHYeCKHE, necks y tbe 
pHT KOOaJIbTA, B OTMHUHE OT PeppHTa WMHKAa, UMeeT pemerky oOpallleHHO a 
nu (°) HB COOTBeTCTBMH c Mpeqox%kenuem Bapc x IlosHak (*) heen: ee fe 
bopmyso FeCoFeO,. Berapa u Bopaayr (°), HcceqOBaBLUIHe B : | 


60 ~—*100 bec. % 


bah Cake: Osa 
Puc. 1. W3mMenenne sBenwunnnl mapamerpa Puc. 2. Wamenenne ‘Benuunubl mapame’ 
pelleTKH B cucTremMe ZnFe,O4 — CoFe2O4 PemetKH B cucreme ZnFe,O4— CdFes 


Tpu cocrasa (3:1; 1:1; 1:3) B cucreme ZnFe,O,—CdFe,O,4, Hams, 4To 
KOH AJIMTHBHOCTM 37fecb co6urojaerca. 

Ilapametpbi pemeTok dbepputos Zn, Co u Cd onpexenamucb MHOrHMH HCC 
opatTesamu. Ilostomy B HTepaType MpHBOAATCA pa3sHUHbIe HX 3HAveHMA} 
MMeHHO: Aa ZnFe,O, oT 8,35 Jo 8,42 A; ana CoFe,O, oT 8,35 go 8,39 A; 


a a Our nia, a 


Vismenenue napametpa pellleTKH @ B 3aBHCHMOCTH 
OT KOHUEHTpalHH cbeppHTOB 


ZnFe,O,—CoFe,0,4 ZnFe,O,—CdFe,0, 
ZnFe,O, Bec. 1% a ZU CeO, | BEC. 96 oa 
CoFe,0, | CoFesO. | (A) | CaFe,0, | CdFe2O.} (A) 

= 0 $707) es 0 8,426 
5:4 16,30 |8,423) 5:4 | 19,29 | 8,459 
AT 19,957 — 4:14 23,00 | 8,466 
Om al 24,50 |8,422) 3:4 28,49 | 8,481 
708 “il 32,73 |8,420) 2:14 | 37,40 | 8,491 
dla Hedl 49,34 |8,406} 4: 4 04,44 | 8,527 
Lee 66,07 {8,395} 41:2 70,54 | 8,564 
alpie 74,50 |8,388) 1:3 78,20 | 8,595 
1:4 79,957 |8,385| 4:4 | 82,70 | 8,609 
8 2) 82,96 |8,383) 1:5 85,66 | 8,617 
— 100 8,372 — 100 8, 680 


CdFe,O, or 8,69 yo 8,73 A. Benvuunpl, nomyaenupie IIpH MpelH3HOHHOH peHi 
HOCbeMKe OOpasiloB B KaMepe SeemaHa — Bouuna (8), paBubl: qua ZnF 
8,424. A; qua CdFe,O,4 8,684 A. Hamm usmepenua Janu cieqyromme snaue 
Mapametpa a: qua ZnFe,O, 8,427 A, pana CoFe,O, 8,372 A, ana CdFe 
8,680 A (cm. Ta61. 1). 
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JlonyueHHble HaMH SHaYeHHs Mapametpa a Jia epputos Zn u Cd xopouo 
BuaaroT C JIMTepaTypHbIMH aHHbIMu (*). Haw 3HaveHHa BMOHe yoBue- 
OPUTeIbHO COrsacyloTcA WM C BEJIHYHHAMH, BbIYHCJIEHHBIMH 16 (opMysle, mpey- 
mkeHHOH B. WM. Muxeesni (°). Tlapamerp a yuna ZnFe,O4, mpupeqeHHblii B 
OoTe (°), cileqyeT IpH3HaTb ABHO 3aHH?KeHHbIM. 


Vuctutyt one Hu HeopranHuecKoli xHMuH Tlocrynuao 
Axkagemuu Hayk YCCP 7 VI 1955 


ILMTHPOBAHHAS JIMTEPATYPA 


Pil. ll. Byanuxos, A.C. Bepemuoh, Yen. xum., 17, 585 (1948). 3? H. A- 
oponos,A.H. Bopucenxko, JAH, 63, 705 (1948); 66, 905 (1949); 71, 69 (1950); 76, 
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Jornaagp Akagemunu nayrx CCCP 
1956. Tom 108, Ne 5 


TrEOXHMH A 


> 


Il. B. LEHHCOB u A. JI. BYTAEB 


XHMUYECKHH COCTAB ATMOC®EPHDIX OCAJIKOB 
CEBEPO-BOCTOUHOM YACTH YKPAHHDI 


(ITpedcmasazeno akademukom A. IT. Bemexmunum 14 XII 1955) 


Armocdepuble ocak B TH{pOXHMMYeCKOM OTHOMIeHHH 3HaYMTebHO MeHee 
VUCHbI, YEM MPHPOAHbe BOLI APyrHxX THMOB. OcoOeHHO HeOCTaTOUHO U3y- 
Ha JIECOCTeMHaA 30Ha JeBOOepexKHOH YkKpanubl. OOue cBeseHHAH O XHMHYe- 
(OM COCTABe OCaKOB 3THX palioHOB MpuBeseHbI B pabotax (1,?). 


me/n 


Viste. Bhd | 4 
mMée// + 
” TIT RAO A es c a 
v= 0 


es \ = 
ae \ I ; 
3 Mf) \¢ isn A | ibe 


= ¥ 


t Gosbyxa 
28 


S 


Puc. 1. @ — ROKAb, 6 — cuer 


Yunteiwad 3HayeHHe, KOTOpOe HMeeT THAPOXMMHYeCKaA XapakTePHCTHKa 
‘AKOB OTJ@NbHBIX paliOHOB, H UX POb B CPOpMHpOBaHHA coNeBorO CocTaBa 
BEPXHOCTHBIX BOA MH 3aCOJICEHHM TOUR, a TaKKE B YCTAHOBJCHHU oOmel reo- 
yacpH4eCKON 30HAJIbHOCTH OCaKOB Ha TeppHTOPHH CCCP, mpl npeATpvHAH CH- 
eMaTHYeCKOe H3yYeHHe XMMMYECKOFO COCTABa ATMOCPEPHBIX OCANKOB B CEBCPO- 
MCTOUHOM yacTH sleBoOepexKHOH Y KpanHbl. 

Ha6moyenua npoBo_Mincb B palione XapbkKosBa Ha MeTeopomorHueckol CTaH- 
au XapbKOBCKOrO 300TEXHHYECKOFO HHCTHTYTA C 1 IV 1954 r. no 1 IV 1955 r. 
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CoOupasch M aHaJIMsHpOBasIHCb BCe OCaKH, BbIMaBIUIHe 34 ITOT MePHOn. Beer 
6bi10 coOpano “37. oOpasnoB JorwKAn U 18 oOpasioB cHera, oTOHpaBIMxca TI 
TOMO CHelHaIbH@ M3rOTOBJIeHHOrO M3 TpeABapHTeMbHO OTMBITOH KJIeeH 
BOJOCOOpHHKa mowlagbio 4 M?. BogocOopHuk ObWI cHaO2KeH (PHJIbTPOM, KOTOPb 
o6ecneyHBal ObICTpy!O (PHLTpauio BOLI B Npolecce ee HaKOMJeHHA. Oyu 
BpeMeHHO Cc OTOOpOM Mpo6 u3MepsAsach TeMHepaTypa BOsfyxa, ONPeHesIsAJIH¢ 
HallpaBsieHHe UM CHyla BeTpa, XapakTep MH NPOMO/KUTEMbHOCTh BbINAeHUA OCA 
KOB. STH JaHHble COMOCTAaBIAMCh C pe3yJIbTAaTaMA XHMHMYCCKHX AaHAIH3O! 
Ananu3bl BbINOMHAIHCb 10 OOMeENpHHATOM MeTOUKe. : 

PesybTaTbI BCeroO KOMMVIeKCa THAPOXUMMYECKUX HaOMOJeHHI B COMOCTABI 
HMM C HEKOTOpbIMH MeTeOpOsOrHYeCKHMH JaHHbIMH (TeMMepaTypa BOsAyxa UM K 
jimuecTBO ocay{Kos) IpHBefeHbl Ha puc. |. 


TaGiuinma 4 


Ce30HHOe cOmep2xKaHHe CpexHeromoBoe co- 
B Mr/J wlep?Kauue B Mr/a 
‘ = 1s 4 
Murpeanent bt > = zs = a3 $5 : 
= | | fal ll ous z e 
Harpuit + kammit =. . | 4,01] 5,34) 3,06} 1,09] 2,15) 1,98) 2,06 
Kanpnut sec. «|. (ail 6,00) 4, 20/96, 71a, OR Son (Aiea Ol tor oe 
Marui’ <; . os.) . | 1,16) 4,08) SaSim 84M STi Siac 
TunmpoxapOonatar . . (12,22) 5,41/12,814| 9,47/10,47| 9,49) 9,98 
Cymppater . . . . . (11,44 6,59/16,90)12, 20/12, 32/11, 34/ 11,84 
Xnopwmpr . . . .. «| 9,40} 9,33) 6,78} 2,43) 5,56) 2,84) 4,20 
O6maa MuHepamHsa- 
wii® ... . . » » |4d,v0|d0, 05/49, 76/34, 72/41 45/384. 24) 374.62 


* OOulad MHvepanu3aiHa B Ta6n. 1, a Take CymMMa coueH 
B TAO. 2 BKJIIOUaeT, KPOMe TepeuHCJICHHBIX HHIPeHEHTOB, TakKe 
HM HeKOTOpble WpyrHe (KPeMHeBy!IO KHCJIOTY H Zp.). 


AHaJIM3 TIOJTYYCHHbIX JaHHbIX NOKa3bIBaeT, YTO XHMHYeCKHH COCTaB BOD 
ATMOC(PePHBIX OCAKOB CYMIECTBEHHO MECHAeTCH BO BPe€MeCHH KaK B Ka¥eCTBeHHO! 
Tak MW B KOJIMYeCTBEHHOM OTHOWeHHAX. B 4YacTHOCTH, BeJIHUMHa OOlleH MHHEp 
JIM3alH 3a BeCb MepHoy HaOmMOAeHHA KOeOaNach B AOBOMbHO WHMPOKUX Mp 
jmenax oT 13,14 yo 72,52 mr/z. ) 

Ha xXHMM4UeCKHH COCTaB OCaJ{KOB B CHJIbHOM CTeMeHM BJIMAIOT MeTeOpOsOr 
yecKHe YCJIOBHA, XAPaKTep OCaAKOB, BPCMA UX BbIMAaeHuA HT. J. Tak, HaMOou 
Wad MHHepav3aluA CHera OObIMHO OTMeYaaCb IPH Goslee BLICOKHX TeMMepaT 
pax Bo3,yxa, 4TO, NOBHAMMOMy, OODACHAeTCA MyUWIeH PacCTBOpHMOCTbIO TBE 
AbIX H TasooOpasHbIX BeLeCTB B «MOKpoM» cHere. Munepasmmsauna JoxKeBt 
BO, HaOOOpoT, YBeJIMYMBaeTCA Ip NOHHKEHHH TeMMepaTypbl BO3SAyXa HU OCT 
raeT MaKCHMyMa B OoJlee XOJIOAHOe BPEMA TOa, OCOSeHHO B OCeHHE-3HMHUH F 
pHOA, pH cyxoH BeTpeHHOH moroje. 

Ha cremeHb MUHepamusallMu OcaqKOB BJIMAeT TakxKe HalpaBeHHe HCH 
BeTpa. [Ip cJIbHbIX }OrO-BOCTOUHBIX H 1Oro-3allaHbIX BeTpax MHHepasusalh 
AOWKMEBbIX H CHETOBbIX BOA Oblvla OObIUHO BBILWe, YEM MPH CeBepHBIX HM CeBef 
3allaHbIxX BeTPpaX, YTO CBAZAHO C OM3OCTbIO KPYNHOFO MpOMBIIIIJIeHHOrO IeHTE 
XapbKOBa. 

Ormeyaetca 3HauTeIbHOe M3MeHeHHe XapakTepa MUHepamM3aluu J 
AOHKNMEBLIX BOA, COOPAaHHbIX BO BpeMA Tposbl — B Hepwom c 25 V 195417. 
5 X 1954 r. (3a uckmouenvem 7 VII, 21 VIII, 27 VIII u 21 IX). B Boye rpo% 
BbIX NOK el, KaK MpaBHO, NOBbINAeTCA COsepxKaHue HUTpaTOB, 4TO CBAsA 
c OOpasoBaHnem OKuHceli a30Ta np aTMocHepHBIX paspaqax. [uqpokapOounaTH 
HOHbI B 9THX BOfaX OTCYTCTBYIOT WIM MHOra MpHcyTCTByOT B Bue cmekK 
a KOHUCHTpallMA XJIOPHCTOrO HaTpHA MOBbIMAeTCHA. 
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BbIABINeTCA YeTKAad pasHHlla B MHHepa3alui 3aTAXKHbIX KpaTKOBpe- 
CHHBIX NOK eH — NoceqHHe B OOMbUIMHCTBE CJIyUaeB MeHee MHHepasH30BaHbl. 

OOmlat MHHepamMsalua, a TakKe COfepxKaHHe OTICMbHDIX HUTpeMeHTOB 
3aBHCHMOCTH OT MeETEOPOJIOrM4eCKHX YCJIOBHH H3MeHAIOTCA Of CesOna K cesoHy, 
{HaKO MOM BIMAHHEM YHCTO MeCTHBIX YCJIOBHM (IPHTOK 3albvIeHHbIX H 3arps3- 
“HHBIX MACC BO3/lyXa CO CTOPOHbI XapbKOBA) 9TH H3MCHEHUA HOCAT Heperyssap- 
bid XapakrTep. 

B raOa. | npuBeyeHnbl pesybTATbI BLIYHCJICHHH M0 JaHHbIM aHavIH30B cpeqHeli 
HHepaHsalHn JORKACBLIX H CHEFOBbIX BOM, a TAKKE JaHHbIe, XapakTepu3yio- 
[He CpeHerOJOBylo MHHepalu3salHio OcaKOB B eoM. ConocraBmeHHe 9THX 
AaHHBIX MOKAa3bIBaeT, YTO MHHepaH3alHA JORKACBOU BOMbI HECKOJIbKO BBIIUC, 
eM MHHepaJIH3aluA CHeroBol (9TO passmHuHe ObI- 

O OTMe€YeHO OJHHM H3 Hac paHee JIA OCAKOB TaOauna 2 
BICOKOPOPHbIX paHoHoB CeBepHoro TsHb-lana 
’). Vicksmouenne cocTaBsiseT MarHuii, KOHIeHT- 


Bpinagaer 
au KOTOPOTO B BOJe OCaKOB O6OHX THTOB Murpeanenrpi 3a ron 
pakTHYeCKH OJMHAaKoBa. rege: 
- HaOmoyaemple pa3sinuua B MHHepasmHsalnu 
BXMeBBIX H CHETOBBIX BOX, NOBAAMMOMY, XAPAK- bye anu 141 
epHbI AId OCaqKOB paBHHHHO yactuoraCCCP  Kagenni ; 36.3 
, B UaACTHOCTH, sIecO-cTemHOH OOnacTH. B BbI-  Maruuii ores 12,6 
OKOPOpHBIX OOacTax (CeBepHplli TaHp-lanp) , Se . ee 

WOES Sy Gees : 
OOTHOMCHHE OTCNbHBIX WHTPeAUEHTOB B STHX ve 58.7 


wmaX OCaJ{KOB HHOEe. 
CuctemaTuueckuli cOop ocaqKOB B TeYEHHE Q6mee xoruuectso 

(ONHOTO THApPOMOPHYecKOrO Tosa NOSBONAeT Ipo- CONCH nayrseree «ela eoes U 

SBeECTH MOfcueT KOMYeCTBa COJIeH, BbIMaato- 

[uX Cc OCaKaMH Ha 3eMHYy1IO MoBepxHocTb. [lomyyenHbie pesymbTaTHI (cM. 

a0. 2) QatoT oOtee IpeycTaBseHHe O POJIM MeTEOPHBIX BO B OOOCrallleHHH 

OJIHMH TIOUBbI H MOBEPXHOCTHBIX BO H3y4aemoro paliona. 


X apbKOBCKHi Ilocrynuso 
300TEXHHYCCKHH HHCTHTYT . 24 X 1955 


LWHMTHPOBAHHAS JIMTEPATYPA 
1LE.C.Bypxkcep,H. E. ®egopoBa, Teou. cOopH. Kuesck. roc. yHus., Ne 5 (1954). 


H. E. ®exoposa, Jiucceprayua, Hopoyepxacck, 1952. ° TH. B. Leuucos, Auccep- 
auua, Hopouepxacck, 1950. 
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Jloxxagm Akayemun nayk CCCP 
1956. Tom 108, Ni 5 


PEOXHMEG 


sd. HW. OJIbIUAHCKHA u P. TI. PADAJIBCKAM 


O PACTBOPHMOCTH PYJOOBPA3YIOWHX CYJIbbUAOB 
B BOJHbIX PACTBOPAX 


(II pedcmasaexo axademuxom J. C. Kopocunckum 6 I 1956) 


B reomorvyeckol JHTepaType WIMpOKO pacripocTpaHeHbl CBeeHHA O HHYTOM 
HO Masloli paCTBOpHMOCTH BaxKHeHLIMX pyOoOpasylouluX CyJIbDUAOB B BOF 
H BOJHbIX pacTBopax. CorjacHo pacueTHbIM JaHHbIM Tappesca (*), pacTBopl 
MOCTb CepHHcTOH Meu B c1a60 KHCJIbIX pacTBopax (pH 5) c oOniMM cosepxKaHHel 
ceppi 0,1 Moa B auTpe mpu 400° cocraBsimeT OUeHb Masly1o BemuuHHy 4,4-10 ° 
MOJIA Mequ B uTpe. IIpH TakOH MamOH pacTBOPHMOCTH OOpas0BaHHe MecTOpOX 
eHHM MyTeM KPHCTasIM3alHH cybpHAOB H3 UCTHHHbIX BOAHbIX PaCTBOPO 
MIpeACTaBJIAeTCH, KOHeUHO, COBepIIeHHO HeBEPOATHBIM (JIA OTJIOXKeHU: 
HeCKOJIBKHX TOHH pyJ[bl HeOOXOJMM OOBEM PaCTBOPOB, PaBHbIt CpeqH3eMHOM: 
MOph, H T. J..). 

OueHHBad TOUHOCTh MOAOOHOTO pola pacueTHbIX JaHHbIX O PaCTBOPHMOCT 
CYJIbPUAOB, HEOOXOAMMO, OHAKO, YYeCTb , YTO OHH NOMYYEHbI IPH HCTOIb3C 
BaHHH pxa mpesnomoxKeHHH, JOCTOBEpHOCTb KOTOPbIX BbISbIBAeT COMHeHHA 
Tak, Pepxyren (?) B cCBOHX pacueTax pacTBOPHMOCTH CYysbHAOB IPH KOMHATHBI 
TemMilepaTypax HCXOUJI H3 BeJIHYHH MpOH3BeeHHA PaCTBOPHMOCTeH H T1pelc 
Jlaradl, YTO B pacTBOpax CysbPMAOB MOryT MpPHCyTCTBOBaTb TO JbKO HOH 
MetamoB, S?, HS°, H*, OH” nu nequccouunpopanupit H,S. IIpuyumas 93ro, © 
3HaaA KOHCTaHTh! AuccounauHH H.S u HS’, jelicrBuTrebHO, MOXKHO HalTH pat 
TBOPHMOCTb cysbpuyoB. TlomyyeHHble TaKHM OO6pa30M BeJIMUHHbI HMeIOT, O} 
HaKO, CMbICJI TOJIbKO B TOM CJly¥ae, KOra B pacTBOpaXx JeHCTBUTeEIbHO He OOps 
3yeTCA KAKHX-MOO [PyrHX MOJICKYJI HIM HOHOB, COJepxKalllMX MeTaJJI HH Cepy 
Mexjly TeM, COcTOAHHe pacTBOpeHHOrO BelllecTBa B pacTBOpe (T. €. KOMIJIeKCb 
B KOTOPbl€ OHO BXOJHT) He MOXKET ObITb MOKA HalieHO pacueTHbIMH MpHeMaMH, 
CKOpee, HaOOOpOT, NOJLKHO ObITh ONpeeMeHO Ha OCHOBAHHH SKCMepHMeHTaJbH 
HaleHHbIX pacTBopumoctell. Muaye ropops, B HacToslee BpeMA BeHUMH 
‘PaCTBOPHMOCTH, HaleHHble SKCIe€PHMeHTaIbHO, MOTYT JaTb HHOFa HeEOOXoIy 
MbI€ CBeeHHA OO WOHAX HM MOJeKYyaX, IPHCYTCTBYIOWMX B pacTBOpe, HO H 
HaOOOpoT, MOCKOJIbKY HeSaBHCHMBIX CHOCO6OB, Ha OCHOBaHHM KOTOPbIX MOXKE 
ObIIO Obl PCLIHTb BOTIpOC O TOM, KaKHe MOJI€KYJIbl WH HOHbIH B KAKHX KOI 
WeHTPalWAX IPHCyTCTBYWWT B pacTBOpax CyJbPHACB, WOKa He cylecTByeT. 

JlaHubie MepxyreHa O pacTBOpHMOCTH CyJIb(PHAOB UP MOBbILCHHEIX TMI 
paTypax CofepKaT JONOMHUTEIbHbIe MpeAMONORKeHHA, HU JLOBEPATh UM MO2KHC 
KOHEUHO, elle B MeHbuueH cremeHH. [appesic B CBOHX pacueTax HCXOJHJ M3 Te 
2Ke TIpeANOOKeHHH, HO Mp pacuere pacTBOPHMOCTH CepHHCTOH MeqH IpHHA 
cyllecTBoBanue woHa CuSs. 

HackobKO MOryT OTAHYATHCA PACTBOPHMOCTH CYAb(PUAOB OT BEHUHH, Hal 
ACHHBIX MOOOHOTO poOfla pacdeTaMH, BUAHO W3 SKCIepHMeHTaIbHbIX JaHHbl 
Tpeypesia (*), corsacHo KOTOpbIM pacTBopuMoctTs Ag,S pH KOMHaTHBIX TeMII 
patypax B 10!° pas npepbnuaeT pacueTHble BeruuuHbl. Ha ocnoBaHun 3TH 
JaHHblx TpeqBesJ NpHwed K BbIBOy, YTO pacrBopumocTs Ag,S o6ycmoBzer 
rlaBHbIM OOpasoM MpucyTCTBHeM B pacTBope KommuseKcos AgHS. AnanoruuHb 
Pe3yJIbTaTbI MOY TakKe XemaH (4), KOTOPbIH, H3MepHB pacTBOpHMOCT 
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IS, TIpHWe K BHIBOAY O CyulecTBOBaHHH B pacTBope KOMIWIeKcoB, Pb(HS)., 
' KOHUCHTpalMH KOTOpOrO H 3aBHCHT paCTBOPHMOCTb CepHHCTOrO. CBHHILA. 

Z{o HacTosimero BpeMeHH B WHTepatType elle HeT JaHHBIX oO pacTBOpHMocTH 
7ROOOpasyioulux CybPuAOB B BOAHLIX pacTBOpaX MPH MOBbIPICHHbIX Temmepa- 
pax. OnMcbIBaeMble HW2Ke HaOIOACHHA alr OCHOBAHHA CUMTATb, 4TO WIA 
BHILNCHHBIX TeEMIepaTyp 


NMOIbSYeMbI€ B HacTOs- 
e€ BPCMA BeJIMUHHBI pa- 
BOPHMOCTeli CHJIbHO mpe- 
ACHDbILICHBI. 

Eciu HarpeBaTb KBap- 
BY!IO aMITyJy, coqep2Ka- 
yio 0,5—1,0 x pacrBop 
fOcy bata HaTpHa 
50s), HECKOJIbKO 
JYMHHOK XaJIbKO3HHa H 
HK y!oNasouky (WHametp 
o—1,5 mM) u3 oOprgHoro 
\OopaTOpHOrO = cTeKua, 
) MOXKHO HaOsojlaTb 
UCT AaJIJIM3aHI0 CyJIb(pHu- 
1 Ha ee MOBepXHOCTH. 
a puc. | npegctaBnena 
oTOrpacdusnA Tako Maoy- 
4 C KPHCTaJIJIMKaMH CyJIb- 
Aya MeH (KOBEeJIJIMH), 
pasOBaBIIHMUCA Tocse 


arpeBaHHA B TeyeHHe Puce. 1. Crekaanuaa namouKa c cymppuyom mean (KoBew- 
yac. mpH 300°. JIMHOM), BbIKPHCTAIH3OBABIUHMca W3 BOLHOTO pacrBopa 
O6pa3zopanue —saK*- np 300", 120x 


aJIIMKOB CyJIbipuya Ha 

SBEPXHOCTH CTEKJIAHHOH TasIOUKH MOXKEeT ObITh OObACHEHO TOJIbKO pacTBope- 
AeM CyJIb(pua, NexKaBiwero Ha J\He amMMysbl (pacnouaramacb pu HarpeBaHuu 
PTHKAIbHO), AHpby3sveli oOpasoBaBmieroca pacTBopa H KpHCTaMsauHeli U3 
ro CysbpuAa Ha MOBepxuHocTH cTekKa. TakuM oOpa30M, HaOuiojjaBiueecs 
3JIEHHE MOTJIO IIPOH3OHTH TOJbKO TPH 3HAYHTeJIbHOM paCTBOPHMOCTH CYJIb- 
ala. KoueyHo, Ha OCHOBaHHM 3TUX HaGOsmOeHHH elle HeIb3A KOJIMYeCTBEHHO 
IP€CHTb PaCTBOPHMOCTb, HO ACHO, YTO MPH TaKHX KOHUeHTpallHAX CyJIb- 
ANOB, KakHe ObIJIM HalijleHbI B pacueTax Depxyrena u Tappesica, omMcaHHOe 
sJIEHHe TIpOH30HTH He Morso. PacTBOpHMOCTb CYyJIb(pHAa MeW B Hallux OTIbI- 
Ix Oba Ha MHOTO TopsKOB Oospiue. CileqyeT OTMeTHTb, YTO KPUCTAdIVIBI 
FIbpvya OOpasoBblBaHcb Ha BCel CTeKJAHHOH Naslouke, HMeBIUeH JIHHY 
)mM. TakuM oOpasom, TyTb juppysuu Obi AOBONbHO 3HauHTeNeH. UTO Ka- 
leTCH IIPHUHH, BbISBaBIUMX KPHCTaIH3alHlo CyJb(Ppua Ha CTEKJIAHHOM Maou- 
3, TO OHH, MOBHAMMOMY, 3aKsJIOUaAIOTCH B CJC YIOUIeM. 

PactBopbr THOcysbdbata HaTpus * pH NOBbIMeHHBIX TeMNepaTypax HMeIT, 
POATHO, c1a60 KUcuyIO peakuuio. BO3MOxKHO, TO 9TO BbISbIBAeTCA OOpas0o- 
IHHeM 3HAYMTeIbHOO KONMYeCTBa CepoBoyopoya. Bo BcAKOM cyulyyae, pH Harpe- 
1HHM B KBapIeBOH aMITysle Marke C1a00 WeMOUHIX PaCTBOPOB, TAKHX, HalIPpHMEP, 
uxK NaHCO,, Ha6moaeTcA OYeHb CHJIbHOe B3AMMOJeHCTBHE CO CTCeHKaMH KBap- 
BOL AMIYJIbI C OOMJIbHbIM BbIeeHHeM Tea KpeMHeKucsOTHI. B MPOTHBONO- 
KHOCTb STOMY YHCTAA BOa H pacTBOp THOCYIb(paTa HATPHA C KBaPIeCBbIM CTCK- 
yM pu 300° B3sauMmojelicTBy!0T OUeHb Maio. B TO ke BpeMA NasIOUKH Tegel 
ro ma6opaTopHoro cTeksa MpeTeplepastu B pacTBope THOCyAbpata rulyOokHe 
MeHeHHA. OHM CTaHOBHJIMCb Ha BCIO ralyOuny PpapPopoBHAHbIMH, a B HEKOTOPHIX 

: —950° pasmaraerca c OOpas0BaHHeM cepoBogopogza. Takum 
ee eet: Vad. eee B BOJHOM Decteone coyepKallleM 3HAYHTCIb- 
ie KOuIHYecTBO H2S. 
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ciyyaaX 3HAaYHTeIbHO HePpOpMHPOBAJIKCb. BepostHee Bcero, Ipowcxo,Hno pi 
TBOPCHHE UeOUHBIX H U[e/IOYHOSCMEMbHBIX OKHCJOB. Tak uM MHaYe, HO 4ac 
pacrBopa, COMpuKkacaromjerocs C MOBePXHOCTHIO MaJlOUKH, MeAACHHO H3MeHs 
cRoli COCTaB, H 3TO BbISbIBAeT, HOBAMMOMY, YMeHbINeHHe paCTBOPHMOCTH CyJ 
(pula, KOTOPbIl TYT 2e MH KPHCTaJVIM3yeTCH. MoxkHO T1peAO01OX%KUTS, he B IIpHpc 
HBIX YCJIOBHAX MPOHCXOAUT aHaJOrHYHOe B3aMMOJeHCTBHe PyAOoOpasyiom 
pacTBopoB C BMeILaloliMH mMopofaMi. 


Puc. 2, Anu raneHuta, BbIKLpHCTaJJIM30BaBlUerocd H3 BOLHOTO 
pactsopa mpu 300°, 140 


[loqo6HbIM xe O6pa30M yasOCb BbISBaTb KPHCTaJJIM3ayHio HW TaJieHy’ 
Ha puc, 2 npupeyena Mukpodotorpadua anuinda raeHuta, OOpa3s0BaBlerc 
Ha CT€KJIAHHOH Masouke Mocule HarpeBaHHA ee B TeX Ke YCJIOBHAX, YTO MH IPH Kf 
CTaJIM3alM Meu, HO B IIpHCyTCTBHM aMopdHoro cepHucToro cBHHIAa, OOpas 
BaHHOrO M3 XJIOPHCTOrO CBHHIWa WH THOCYyJIbiaTa HaTpHA. 

B Tex Ke ycJIOBHAX Np HarpeBaHHH aMIYJIbl, COMepKaBIeH CMeCb XaJIbI 
3HHa HW MMpHTa, Ha CTeEKJIAHHOM NMasouKe OOpa3s0BbIBaJIMCb MeIKHe KPHCTAaJ 
KM C XapaKTepHbIM JIA OOPHHTa TOMMAKOBO-KpaCHbIM UBeTOM. OTJeHTb 3 
KPHCTaINIHKH JIA OoNee NOAPOOHOTO UCCIeEAOBAHUA, K COMANECHHIO, HE yasoe 

HeoOxouMO OTMeTHTb, UTO BbIMIeOMHCaHHbIe OMbITbI He BCerya yaror 
Bo MHOrMxX Cuy4aiX KPHCTaJIbl Ha CTCKJIMHHbIX NalouKaxX He OOpa3syror 
B OHOM M3 ONbITOB OYCHb MeJIKHE KPHCTaIMKU Cymbpusa, oOpasopaBie 
Ha CT€KJIAHHOM MaOuKe 3a CUeT HAXOJMBINeErOcH B aMIysle rauleHuTa, HCUes 
MOCJI€ MOBTOPHOrO HarpeBaHHA, MPOHSBeAeHHOTO B HafexKe yBeJIMYHTb HX Pi 
mepbl. IIpousoui0, BepoaTHO, Oomee rutyOoKoe pasbeqaHve MOBepXHOCTH 1 
JIOUKH, H KPHCTaJIHKH OcbINamNcb. UacTo Ha CTeEKIAHHOH Nalouke Ha6mo lady 
MaJICHbKHe HapOCcTbl YepHOro BelllecTBa, KOTOPbIe TaK2%Ke, NOBHAHMOMY, BBbI) 
JIANHMCb Ha CTeKJIe 3a CUeT KPHCTAaJIH3alHH H3 pacTBopa. 

Hecmotps Ha MOXYIO BOCIPOH3BOJMMOCTb BbILIeCOMMCAaHHbIX OMbITOB, O 
MOSBOJAIOT C€aTb 3aKJIIOUCHHE O TOM, YTO paCTBOPHMOCTD CyJIb:pHAOB B BOLL 
pacTBOpax Mp MOBbIMeHHbIX TEMMepaTypax 3HAYHTEJIbHO MIpeBbuNaeT BEHIME 
HCHOJIb3YeMble B HaCTOAUee BPEMA B TreOMOrHYeCKOM sMTepatype. 

Ilocrynuano 
30 XII 1955 
IWHTHPOBAHHAS JIMTEPATYPA . 


1R. M. Garrels, Econ. Geol., 39, Ne 7, 472 (1944). 2 J. Verhoogen, E¢ 


Geol., 33, No 1, 34 (1938). 8 W.D.Treadwell,Hepenstrick, Helv. Chim. Ac 
32, Ne 6, 1872 (1949), 4J.J.Hemley, Econ. Geol., 48, Ne 2, 113 (1953). 
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oxrnsage Akagemun nayxr CCCP 
1956. Tom 108, Ne 5 


PEOXHMH fl 


tO. H. METPOBA, H. TI. KAPMOBA u FO. A” MAHJIPbIKHHA 


HEKOTOPbIE JAHHbIE OB YIJIEBOJOPOJAX PACCESHHOrO 
| OPrAHHYECKOLO BELJECTBA 


(II pedcmasaeno axademuxom C. H. Mu ponoseim 12 XI 1955) 


B paoore (*) Mbl OxXapakrepH30BaJIM XHMMYeCKHIi rpymnmoBoll cocraB yrue- 
AOpooB NOpok AOMaHHKa WM TeppHreHHOH Tom WeBona Bouro-YpaupcKoli 
macTH. B HacTosxleM cooOmleHHH MpHBOAATCA pe3yuJbTaTbI aHamoruyHoro 
CM€AOBAHHA YIVIeBOAOPOAOB yrvIMCTOrO aprHJIWTa H3 HW2KHeErTO KapOoHa, a 
KXKE H3 OTJIOXEHHH B 3aBeOMO HeHe*TeHOCHOM palioue. JIA BbIAeIeHHA yruie- 
AOpOAOB HW UX (*ppakKUMOHHPOBaHUA Obl HCMONb30BaH XpoMaTorpatuyeckuit 


COPOWHOHHbIN Mero. 
Ta6auna 1 


XapakTepHcTHKa OHTYMHHO3HbIX KOMIOHEHTOB 


g 2 Tpynnosolt cocras OJIeMeHTapHblit co- 
‘a g 6uTyMa, °, cTaB OuTyMa, % 
a, 
3 2 & Cmouibi 
s (eo) j22] 
- a on 
O6pasilet 2 Se est S 
= Ei o 4 
=) par ° a = = 
pee eieo|e | Cc sad to) 
% Be ae |s Bales les ale 
oO (3) 5 2 So) 
5 ae | oO | Se] 2] e8| ¢ z 
oO Se S se} o | ae | 2 + 
Oa Sig es Oo NS) I Oue || <e n 
Aprusiu? yraHcTbIw 43 HHKHe- 
= ro KapOona -. .-. . .:. . . | 0,12 | 34,1 $54,917, 4/15, 1/12 ,6/81, 24) 9,159,641 
1 
7a) Ilopoqa omMaHHKoBoro TuHIa 
a H3 KapO6oHaTHOH TOJIMLH Je- 
= OHA ee een ene ele orc a2son|4on2 denon 3 e726 G1Oie 16\ 10s Of dean, 
e [1HHHCTO-asIeBpHTOBaAA moOpoja 
on 43 TeppHrenHolt TommtH ZeBona | 0,02 | 40,8 |51,5)/20,0/14, 2/14, 3/79, 49/10, 699, 82 
= 
S 
iL CnaHell rMHHHCTHIH U3 JHKTHO- : ‘e dataties 
a HEMOBBIX CJIOeB . 0,22 | 15,6 /38,9} 1,5/43,6/16,0 
[S) 
= | PanuctTo-alespHtTopaad mopojla 
BS} u3 TeppHreHHoH TomuH ZeBona |0,002* 6—10]25, 3/28,0/37,9} 8,8) —|— — 
* Butym A+C. 


Ta6n. 1 qaeT npeacTapsenHe O xapakTepe OMTyYMa H3y4eHHBIX oOpa3sios. 
M oKe JIA CpaBHeHHA MpHBOAATCH AaHHble NO JeBOHCKHM OOpasiaM palioHos 
oporo Baxy. BuryM, BbieueHHbIii 43 yrvIMcTOrO aprHusHTa HWKHerO Kap- 
1a, OTJHYAeTCH OT JCEBOHCKHX OOPa3IlOB HECKOJbKO OOuUIbIUeH IMKJIHUYHOCTHIO. 
2KeT ObITb, B 3TOM CKa3aJlOCb HaJIMuHe yrvIMcTOrO MaTepHasia B Noposle, YTO 
HEKOTOPOH CTeMeHH CorsacyeTcaA CO 3HaUMTebHbIM KOJMYCCTBOM PYMHHOBBIX 
“JIOT B OPraHuyecKOM BellecTBe STOrO COpasua. JjepoHcKHi OOpasel, H3 He- 
preHocHoro paiiona Ilecropo pesko OTmMyaeTCA HH3KHM COJep2kKaHHeM Ou- 
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tyma A--C, B cocTaBe KOTOpOro HaleHO OTHOCHTEJIbHO MeHbILe Mace H a 
TeHos. Hakone, OHTYM JMKTHOHEMOBOrO TIMHMCTOrO CJlaHla H3 TOM He CKB 
Kun! Tecropo npescraBsieH B ero actpaJIbTOBO-CMOMHCTOH YacTH cmupTO-be 
30JIbHBIMH CMOsIaMH°H ac(aJbTeHaMH TIpH MOUTH MOJHOM OTCyTCTBHH OeH30m 
HbIX CMOJI. 

Oco6entiocTH KaxKJoro u3yYeHHOrO OOpa3ya, onpeemmemble cnenMpuKt 
TeEOXHMHYeECKHX YCJIOBHH, Ooee YETKO BbICTYNalOT IPH COMOCTABJICHHH UX yr 
BOMOPOMHDIX KOMMOHEHTOB. B raO. 2 cBeeHbI AHAMHTHYECKHE LaHHbIe 10 PUSHK 
XMMHYeCKOM XapaKTepHCTHKe H XHMHMYeECKOMY TpyNMOBoMy cocTaBy YyrJeBoy 
pOJOB H3yYeHHbIX OOpasioB. 

Tlpu o6cy2KJeHHH peSyJIbTaTOB aHasIu3a YreBOJOPONOB WemecooOpasHo Obl. 
COMOCTaBHTb MX C XapaKTepHcCTHKOM M3yYeHHBIX paHee JJeBOHCKUX OOpa3sllo 
Yruesogqoposbl yruMcTOrO aprvuiuTa U3 HWxKHerO KapOoHa, NO CpaBHeHHIo 
TIMHHCTbIM JJ@BOHCKUM OOpa3lOM, Ip OJMHAKOBOM MOJI€KYJIAPHOM Bece xa 
TePH3YIOTCH HECKOJIbKO MCHbIIHM COfepKaHHeM TBeEPAbIX YrsIeBOOpOos, 
Jlee BBICOKOM TeMMepaTYpOH NMaBJIeHHA MOCMeTHUX HW, HaKOHEL, ABHBIM Iped 
JlaaHueM OTHOCHTEIbHO BbICOKOUMKIH30BaHHOH apoMaTHYecKON (pak He 
Had/TCHOBO-MeTaHOBOH. 

J]1a HU3KOOHTYMHHO3HOrO AeCBOHCKOrO PIMHUCTOFO aJleBpOJINTa U3 HeHe*pt 
HOCHOrO palioHa HaOsojaeTcA OOpaTHOe COOTHOLIEHHE B COCTAaBe yruIeBOROpoOr 
UckM0unTeIbHO HH3KaA OATYMHHOSHOCTb STOFO OOpasla HE NO3BONMIAa Oxap 
TeCPH30BaTb EFO C JOMMKHOM WeTambHocTbIo. Tak, HadTeHoBad :pakuuA He OC 
Ooxalacb OT TBEPAbIX yrIeBOAOpOAOB, YTO BMeCTe C TEM JaIO BO3MO%KHOS 
yOeuTECH B UX YrIeBOJOPOAHOM, a He BOCKOBOM XapakTepe*. OOmlee KOJM 
CTBO TBEPAbIX YrIeBOAOPpOAOB, HafO MOsaraTb, axe BbILe, WEM B aHaJIOrH4H 
oOpasue 43 HedbTeHOCHOrO palioHa, Tak KaK OObIUHO Had*PTeHOBO-MeTaHOBaA Cp 
UMA 3HaYHTeIbHO Ooraye MMH, YeM apoMaTuyecKkan. Jia 9TOrO OOpasia xapa 
TePHO MCHbINee KOMMYECTBO aPOMATHUCCKHX YyrsIeBOLOpOOs. 

YrseBoOposbI H3 JMKTHOHEMOBOrO TJIMHHCTOrO CylaHWa, HaCKOJIbKO He 
M3BeCTHO, JO CHX NOp He H3y4aJIMCb, YTO HAM yflasIOCb OCYHIECTBHTb B MepBe 
IIpHOJIM2KeHHH Ha MaTepHase us [lecropckol cKBaxHHbl. Mmerwrca Jail 
B. A. Ycnencxoro (*) no o6mleH XxapakTepHCTHKe OpraHuyeckoro BelllecTBa AH 
THOHEMOBBIX Cl0eB H3 JleHHHTpaycKOH OO., yKa3bIBalollve Ha pa3smMuHe BC 
cTape ero, B 3aBMCHMOCTH OT NpHONMKeHHA K OeperoBol JHHHU BMepHor a 
KOHaKOIJI€HHA, OT ryMycoBoro Tula WO camponenesoro. Ilerporpaduyeckue 
cmeqoBanua C. H. Haymosoii (*) ofHoro o6pa3ya Toro Ke caHWa NoKasalu T 
MYyCOBbIM XapaKkTep OpraHHu¥eCKOrO BellleCTBa. : 

Opranuyeckoe BeleCTBO HCCJIeJOBaHHOTO HaMH OOpas3ila 6Mx*Ke K Carlpor 
JeBOMy, YeM K TymMycoBomy Tuny (C 74,99%; H 7,53%; S 2.64%; N 1,728 
O 13,12%); B sTOM OTHOWeHHH STOT OOpaszell CXOJeH C JOMAHHKOBLIM caHHe 
MoxkHo ObIIO ORUaTb OM3OCTh UM M0 CocTaBy OHTYMMHOSHbIX KOMMOHEHTC 
OAHaKO STO HE NOATBEPAMJIOCh NPHBeACHHBIMH BbILIe AHATHTHYCCKUMH JaHHbIM 
MOKa3aBIUMMH BbICOKY!0 UMKJIMYHOCTh APOMATHYeCKOH tbpakuuN u MpeobsaqaH 
ee B COCTABE YrvIeBOAOPOJOB, a TAKKe HESHAYMTEbHOe COepKaHve B HUX TBE 
JbIX KOMIOHCHTOB. 

He saTparuBad 10Ka BoNpoca 0 cpaBHHTebHOM xapakTepucTuKe opraHMe 
CKOPO BelU[CCTBa H3 H€PTCHOCHBIX MH HeHePTCHOCHEIX paHOHOB MO coyepxKaHt 
B HEM yIvI€BOMOPOAOB HW CONOCTABIAA MOCMEAHUE JIMUIb NO XAMHYECKOMY COCTAaB 
MOXKHO B NepBOM MIpHOJIMXKeCHHH OTMeTHTb Culeqyroue OcobeHHOCTH. 

B cocrape Tex M Apyrux o6pasyoB OOHapyKeHbI yrneBoqOpoyb BCeX TP 
KaCCOB, THIMYHBIX [Wit He*TH, OHakO rpyNMOBok cocTaB M XHMMYeCKad xapa 
TePHCTHKA STUX YIVICBOMOPOAOB pasMYHbI. Jl WeBOHCKHX OOpasHoB HepreHt 
HbIxX paHoHos Broporo Baky, usyyeHHbIX paHee, He MPOBOAUOCh APOOHO 
pasqeJleHusl apOMaTHYeCKOH (:bpakUNN, 4YTO, HECOMHEHHO, NpHBeNO Obl K NOs 
YeHHIO HEKOTOpOrO KONMYeCTBAa OH- UH TPHUMKIMUeCKHX yrmeBoqopoRoB. OHA 
yke oOilee CofepxKkaHve M XMMMYeCKad XapakTepucTuka STOOL PpaKUNH yka3 
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NAS 


SOE Ta Pe a a ae eo ERE Ree as ener coger cree ee 
yuniedd xigHvodovogersA exnzoudoiuedey 


BalOT Ha CXOJCTBO e€€ C He(PTAHBIMH YrJIeBOOPpOaMu MPHMepPHO TOTO 2Ke MO 
KyJIapHoro Beca. B 9TOM OTHOLICHHM OT JCBOHCKHX OOpasllOB SHAYHTEbHO OTII 
yaercsd YIIMCTEI ApruJWIMT W3 TeppHreHHOM TOMI HYKHErO KapOoHa TOO 
HecpreHocHoro pationa. IIpapya, 10 KomMYeCTBY TBePAbIX KOMIOHEHTOB H Xap 
TePHCTHKe HacpTeHOBbIX YIFIeBOAOPONOB OH MOBOJIbHO OJIHM30K K COOTBETCTBY 
UUM (ppakIWAM AeBOHCKHX OOpasoB. OAHakKO 3HAaYHTebHad MpuMecb TyMy 
BOrO MaTepHaula B OpraHHueCKOM BellecTBe, MOBHAHMOMY, OMpefeHa COmep 
HWe HM COCTaB apOMaTHYeCKOli (ppakuuM B yruleBOJoposHOH yacTH OuTyMa. 

YrueBolopobl 43 HeHe*TeHocHoro paliona, HSyYeHHble Ha OOpasiax 3 CKE 
»KuHbI Tlecroso, HMeroT pe3koO OTIMUHbIM cocraB. [IpuBeqeHHaa BbILIe KparTk' 
XapakTepHCTHKa HH3KOOHTYMHHO3HOrO J€BOHCKOLO PIMHMCTOrO aJIeBPOHTA 
9TOH CKBaKHHe HaBOAUT Ha MbICJIb O TOM, 4TO BbIJeJICHHbIC YrIEBOAOPOJbl, BE 
MOXKHO, ABJIAIOTCA PCJIHMKTOBbIMH, IIPHCYLIMMH HCXOQHOMY 2XHBOMY MaTepHall 
Tora Kak JIA HOBOOOpa3s0BaHHA HX W3 OpraHWyeCcKOrO BelleCTBa TeOXHMH 
cKad OOcTaHOBKa Oblia HeOMAarOMpHATHOH. OTO MpeANOMOMKeHHe HOCHT AMCK 
CHOHHbI XapakTep HU TpeOyeT NOATBEPKACHHA asIbHeMWHMH HCCIeEAOBAHNAM 

OoOmasd XapaKTepucTHka ONTYMa JMKTHOHEMOBOrO CJlaHWa H3 TOM Ke CK 
*KuHbI TlecroBpo yKa3biBaeT Ha YCJIOBHA, OWarOmpHATHble IIA HakOMeHHA U 
XpaHeHuA OpraHHyeckoro BellecTBa. BMecTe c TeM, CyJf MO HHYTOXRKHOMY K 
YeCTBY TBEPALIX YreBOAOPOAOB, OTMMUAIOWHXCA BbICOKOM TeMMepaTypou Md 
JIGHHA, H XaApaKTepHCTHKe apOMaTuYeCKOH (:ppakUHH, 9Ta OOCTAHOBKa He CHOC 
CTBOBAJIa AKTHBHOMY TpeoOpa3s0BaHHI0 YrIeBOOPOAHbIX KOMMOHEHTOB. BosMs 
HO, 4TO IIPHYHHOH 9TOrO Oblia HefocTaTOUHaA TeMMepaTypa, OTHOCHTeIS 
HeEBbICOKOe COjlepKaHve KaTasIM3aTOpa Ha eMHHWY Opranwyeckoro BellecT 
3HAUHTeIbHaA OKPCMHEHHOCTb MOPOAbl HAM pA Ypyrux PakTopow, TpeOyroul 
paccMOTpeHHA B YreOJOrHyecKOM Tae. 

H3yyeHHbli HeOObUIOH MaTepvasl He MO3BOAeT C MOMHOM JOCTOBepHOCT 
YCTaHOBHTb IIPHYHHb! NOAMeveHHBIX pasJIMYHH B CocTaBe yrueBozopoyoB. Hak 
JeHve (pakKTHYeCKHX JAaHHbIX B 9TOM HallpaBJICHHH JOMMKHO CMOCOOCTBOBATb 
WeHHIo OOMLeEH 3aadH MO BbIACHeHHIO YCNOBHH OOpasoBaHHui HedbTn. 

Bpipaxkaem OnarogapHocTh H. ®. KacaTkuHol 3a ompeyeneHuA MOeKyJA 
HOrO BeCa YIIeBOAOpOAHbIX pakuHit. 


Beecow3uHblt Hay4HO*HMccmefOBaTeIbCKHA Ilocrynuso 
reolOro-pasBeAOUHbI HepTAHO 11 X1:1955 
HHCTHTYT 


WHTHPOBAHHAA JIMTEPATYPA 
1 10. H. erposa,H.T. Kapnosa, JAH, 96, Ne 2 (1954). 2 B.A. Yene. 


© Kw A, XumMusa TBepsoro TonsuBa, 9, B. 1, Ne 1—2 (1938). 3 C.H.Haymosa, Tp. xe 
(bepeHWHH MO CHopo-NbWwIbyeBOMy aHaH3y, 1948. 
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1956. Tom 108, Ne 5 


rEOXHMH A 


Il. C. CABYEHKO 
HOWMHAA KAPTA YCCP 


(ITpedcmasaexo axademuxom A. I. Bemexmuroim 14 XII 1958) 


Mobi o6creqoBanu ps OOnacrelt YCCP, oro6panu wu npoanamM3upoBann Ha 
A oKo10 1500 mpo6 Bognt u oKOO 500 mpo6 nous, YTO MO3BONHIO COCTaBHTb 
MBCJCHHYIO 3/eCb KHOJHYHO KapTy» (cM. pu. 1). B nacrosimeli craTbe MbI OcTa- 
BUMCA TOJbKO Ha IPHHWNMaxX ee MOCTPOeHHA H Ha HEKOTOPbIX CBASAHHbIX 
THM OOWMX BONIpOocax (*). B KavecTBe OCHOBHOrO NOKa3saTeIA JIA COCcTAaBIEHHA 
PTbI MbI H380paH cOsepxRanne HOa B pYHTOBbIX BOaX, YOeAHBUIMCh, UTO 
DOHTb ee Ha COfepKanhe HOJa B NOUBAX He MpescTaBsAeTCA BO3MOX%KHBIM. Bce 
>TIpH OKOHTYpHBaHHH [OKa3aHHbIX Ha KapTe PaliOHOB MbI MOJIb30BaJIHCb 
IBCHHBIMH HW TeOJIOTHYeCKHMH J[aHHbIMH, CBASbIBAA PaSHOBHAHOCTH TO0UB U 
OJOTH4YeCKUX OOpasoBaHHli C OMpeeeHHbIM coOjep2%KaHHeM Hosa B BOLE. 

Voy ONPeeANICA MO USBECTHOH MeTOJMKe (”), HECKObKO HAMM yrpoujeHnHoli 
3AK JIOUAIONIeEHCA B SKCTParMpOBaHHH HOJa M3 CYXOTO OCTaTKa CHUPTOM, MocwJe- 
TOULEM OKHCeHHH OpoMOM Hu THTpoBaHHH 0,001 x runocysbiPuToM. 
-Hlomyyenubie JaHHble Obl HAMM COMOCTAaBJIEHEI C JaHHbIMH O paclipocrpaHeHHu 
AeMUYECKOrO 300a, YTO NMO3BOHIO YCTAHOBUTb ONpeseseHHy!o rpayalluio THA- 
2CTH SHICMHH B 3aBHCHMOCTH OT COJep2xxKaHHA Ola B PYHTOBBIX Bosax (+). 
DM STOM TIOJIyYeHbI OOOOMEHHA, MpecTaBAIoUlWMe TeOXHMHYeCKHM VHTepec. 

Pacnpeyesenne uoja B IpHpoye NpOHCXOAUT corsmacHo ero Pu3HKO-xHMHYe- 
MM CBOMCTBaM: |) KHCMOTHOMy XapakTepy 9TOrO 9SJIeEMeHTAa, ABJIAIOWeroca 
JIbHBIM AKI[ENTOPOM IJIEKTPOHOB; 2) CHOCOOHOCTH ero OKHCATHCA H Tepexo- 
Tb B aTMOc(pepy B CBOOOJHOM COCTOAHHH H 3) BLICOKOM PacCTBOPHMOCTH CoejH- 
HH uojja B Bose. Ha OcHOBaHHH 93TOTO MOXHO YCTaHOBHTb 3aBHCHMOCTb 
lepxKaHua WOfa B WaHHOM MeCTHOCTH OT pesbedba, CocTaBa TOPHbIX Nopog, 
pakTepa MO4B, YTeOCTPyKTYypbl, THAporeomormyeckuX UW Apyrux ycwJOBHH. 

CormacHO 3aKOHAM KHCJIOTHO-OCHOBHOrO paBHOBeCHA, HO] KaK KHCJIOTHbIM 
MIOHEHT J[OJUKeCH KOHILGHTPHPOBaTbCA B OCHOBHBIX NOpofax. CuleOBaTeJIbHO, 
MeCTHOCTH, rye paclipocTpaHeHbl BYJIKAHHYeCKHe MOpOAbl, HMeIOWINe OObIIHO 
HOBHOM XapaKTep, HY2KHO OXKHJaTb BbICOKOFO COJepXKaHHA HOA B PPYHTOBbIX 
WlaX HM MOUBaX, UTO B JelicTBHTebHOCTH H HaOsoqaeTCA, HallpiMep B palione 
JIKAHMYeECKUX TOP WH UX Upesropul B SaKkapnatcKol o6n., B palione Ueprto- 
fick — Anekcanypua PopencKol oO7., Tye HMelTCH BbIXOJbI OCHOBHBIX 
itpysuuH (*4). 

Ectb OCHOBaHHe MOaraTb, TO KHCJIOTHO-OCHOBHOe CBOMCTBO 9JIEMeHTOB, 
TOPOMY B TocseqHee BpeMA aeTCA KBaHTOBO-MeXaHHYeCKOe TOMKOBaHHe (%), 
KET OITh HZOpaHO B KavecTBe CBOHCTBA, OlpeeJAIOWerO UX XHMHYECKHH NO- 
HI[MaJI, H COOTBETCTBEHHO STOMY HX pactipesesenve B IpHpose. ITO xe CBOH- 
BO HIpaeT CYyILeCTBEHHYIO POJIb B paciipefesIeHHH HOfa B NOUBAX: KHCJIbIe NO] 
JIHCTbIC IOUBbI, JIErKO IpOMbIBaeMbIle H AIPHPYeMbIe, HMEIOT HU3KOe COep*aHHe 
ya. JlelicrBuTeIbHO, Ha Halel KapTe HanOoylee HU3KOe COjep2xKaHHe HOsa TIpH- 
YOUeHO K KUCJIBIM MOJ3OIMCTHIM OYpO3EMHbIM NOUBAM TOpHOrO paloua UH jlep- 
)BO-HOJBZOMCTEIM TOUBAM HUSHH B Kapmatrax, noy_3ouucTbmM noua [lonecba 
pewnprx youun YCCP. 9ro copmayaet c 3akmoyenHem TepKyca (°), mpoBey- 
ero TIaTebHOe H3yyeHHe NouB Hopott Senanyun. 

UepHoseMHbIM T04¥BaM, OOpasOBaHHbIM Ha Jlecce, COOTBETCTBYeT BbICOKOe 
ylepxKaHue Hoja. BooOme Hammune secca, Kak MpaBMlo, oOecneuHBaeT JOcTa- 
yHOe COeprxKAaHHe Hoa, OCOGeHHO Ip OaroNpHATHOH PeocTpykType BUAQMHEI. 

Topupili peabed), NOAHATHA Ha NMaTPOpMe, a TaK2KE BICOKHM YPOBEHb CTOAHHS 
YYHTOBHIX BO OMCHMBAIOTCA HAMM KaK YCNOBUA, HeOMAPONpUsATHbIe [IA HaKON- 
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SHHA HOMa BCMEACTBHE BbICOKOM paCTBOPHMOCTH ero COeAMHEHHE B BOJe H BbIHO- 
a UX BOAHBIMH NOTOKaMH. Y KasaHHoe OOCTOATENbCTBO YAaCTO UrpaeT pemalonLyro 
OJib B OOCHEHHM MeCTHOCTH HOJOM. OO stom uMeloTcH yK3aHHA Y MHOTHX 
sTOpoB: y AywiepKpelitya (7), yKa3bIBaBlero, UTO SHJeMUA 306a Kak ObI BbIHO- 
ATCA PEKAMH WIMPOKHMM MOTOKAaMH Ha paBHHHY, UTO MbI OOBACHACM Kak Xapak- 
2POM PeUHbIX aJIJIOBMAJIbHbIX OTIOMKCHHH, TaK H HaJIMYHeM CTOKOB — Ha3eMHbIxX 
NOASeMHBIX; y Xolepa (°), H3yyaBlero pacnpoctpaneHHe SHemMMYeCKOrO 306a 
Ulseuuu B saBucuMoctH oT pesmbetba; y Pelina (°), paccmaTpuBaBlero 9HeMHI0 
96a B IPAMOM 3aBHCHMOCTH OT YpOBHA rpyHTOBBIX BOX. 

Ha Yxpaune HusKoe coyepmaHHe noya TaKxKe accOWMupyerca Cc BbICOKHM 
POBHeM rpyHTOBBIX BOA, OTMeyaeMbIMB Kapnatax, Hallomecbe uM Ha aJIIOBHaJIb- 
BIX HaHOCaX PeUHbIX JOIHH. OHAKO STOMY BIOHe IpaBuJIbHOMy OGOOMeHHIO 
€ culeqyeT IpHAaBaTb aOcomOTHOTO 3HaYeHHA, TaK Ke KaK HW YKa3aHHiO OTHO- 
MTCJIBHO pOJIM XapakTepa ToyB. Tak, B 1OKHOH secocTremHOH 30He BowplHcKor 

PopeHckou 067., ceBepHad rpaHula KoTOpoi npoxoyuT no sMuHHU Baayumup 
OIbIHCKHH — Jlyx — PoBHo, 3aneraeT Jecc, Ha KOTOPOM pa3BHTbI BBIIIe/I0- 
CHHBIC YepHOSeMbI U YPOBeHb FPYHTOBbIX BOA pacmoox*KeH riyOoKO (qo 50 M), 
BMecTe C TeM COep*Kanve HOJa B BOAX H [pyre NOKa3aTeH yKa3bIBaloT 
a HU3KMM HOJHbIM ypoBeHb MecTHOcTH. Pewlatolllyl0 pOsIb B 9TOM MBI IIpHIMHCbI- 
aeM HaJIMUHIO MOULHOM TOJIMIH Mesa, 3aHHMaroOllelH CpeHIOIO UH IOKHYIO GACT 
JOJIBINCKOH H PopeHcKolt 062. HU ceBepHyto yacTb JIbBoBcKol u TepHonospcKort 
On., re OTMeyaeTCH HOHAaA HeyocTaTouHOcTh. CymlecTBeHHoe 3HayeHve HMeeT 
ecb TIOMHATHe Ha IilaTpopMe, uyulee B HallpaBsmeHuuH Bepecreaxo — Octpor. 

Oco6eHHO HH3KHM HOHbIM YpOBHEM XapaKTepH3yeTCH MeCTHOCTb, Tye Mem 
OAXOJUT OH3KO K NOBEpXHOCTH H Ha HeM 3aJleraloT MeCKH, HallpuMep JIeqHH- 
OBbIe B IeHTpaJIbHOM paliona BourncKoro [lomecbs u anOBHasIbHble B paloue 
. Cepepuprit JToner (1°). 

Cpequ mpouux NOAHATHH Ha TeppuHTopuu YCCP ormetum: Kapnatst, [loqonp- 
Koe TOJHATHe, YKpawHCKHM KpucTaqIMyecKHH MaccuB, JlonenkHH Kpsx, Kpe- 
eHuyrcKo-Cymcknit Bas u UepHuroBcKHi BaJl, OKa3bIBalOWHe OTPHaTeJIbHoe 
WMaAHMe Ha HakorweHHve uofa. HaoOopoT, MOmO*KUTeNbHOe BJIMAHHE OKa3bl- 
aioT BMaquuHbl: [Ipeqkapnatckul mporu6, Bocrouno-IlompcKxaa Buayquua, IIpu- 
atckaa, J[HenposcKo-Jloneukan, II]puygonenkaa (BocTrouHaa YacTb BopommusoB- 
payckoH oO6n.) 4 II[puuepHomopcKas. Bce OHM BHOCHAT TY HIM Apyrylo Aouto 
OJIOXKUTeMbHOFO BIIMAHUA Ha COJeprKaHve HOMa B IPYHTOBbIX BOJaX MeCTHOCTH. 

CneqopaTesbHO, UpeqowKeHHad TpakTOBKa YTeOXHMHH HOa MOsBousner: 
ATb PallMOHAasIbHoe OOBACHEHHE paciipeseieHHA HOA B Mpupose, yBASATb ero 

OMpeeseHHLIMH IIPHPOAHbIMH YCJIOBHAMH UW UCIIOb3OBaTb KOCBeHHbIe MOKa- 
ATE JIM [JIA XAPAKTEPHCTHKH MeECTHOCTH 110 HOAHOMY ypoBHIO. Bce sto o6serdaetT 
alayy COCTaBJICHHA HOAHOM KapThl. 

Ha ocHoBpaHuu OJHOrO JHIUb 3HAKOMCTBA C IIPHPOJHbIMH YCJIOBHAMH Xapak- 
SPHCTUKY MeECTHOCTH M10 cojepKaHHlo Oa, BOOOUe TOBOPA, MOXHO CelaTh, 
0 XapakTepucTuKa 3Ta OyJeT NpHOMMKeHHON, TAK Kak IPH 9TOM TPyAHO ycTa- 
OBUTbh Mepy BIMAHUA OTJeMbHEIX cpakTopoB. Ilostomy HeOOXOMMbI IIPsIMbIe 
AHHBbIC 110 COJlepxKaHHIO HOJa B TpYHTOBbIX BOMaX, XOTA Obl B OrpaHHyeHHOM 
omuuectBe. He cueqyeT HrHOpHpoOBaTb H TAKOrO JOBOMbHO BepHOro HHAMKaTOpa 
4 MOJHY!O HeJOCTaTOUHOCTh B JaHHOM MeCTHOCTH, Kak yBeHYeHHe WHTOBH]- 
oH Kee3sbl y HaceJieHHA. 


YkpavHCKHH HWHCTHTYT 
KOMMYHaJIbHOH THIHeHBI 
IMTHPOBAHHAA JIMNTEPATYPA 


11]. C. Capueuxo, [po6nemst asHfoKpuHosormu u ropMonotepanun, Ne 1, 1955. 
J. F. Reith, Biochem. Zs., 216, 249 (1929). *Z.Snikowski, Sylur na Wolynin 
swietle wierenia w Bocianowce, W., 1939. *H.C.¥Yceunxo, JAH, 88, Ne 3 (1953). 
A. H. Tepeunuu,: Yen. xum., 24, B. 2, 121 (1955)...§. C.F. Hereus, Goitre in the 
ight of Recent Research, 1930. 7 E. Adlercreutz, Orientierende Untersuchungen 
yer die Verbreitung des Kropfes in Finland und iiber deren Zusammenhang mit Jodvor- 
ymmen in Wasser, Stockholm, 1928. ® J. A. Hojer, Internationale Kropfkonferenz in 
mee 61935, S./565. *-Marictedy Rohe an; Internationale Kropfkonferenz in Bern, 
85,5. 481. 1° T1.C. Capyenxo, JAH, 99, Ne 2, 293 (1954). 


Tlocrynusio 
25 VIII 1955 
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TrEOXHMH, 


H. Jl. CTAPHKOBA 


OPrAHHYECKOE BELECTBO J)KUAKONM ®A3bI COBPEMEHHDIX 
OCA KOB OXOTCKOrO MOPA 


(Il pedcmaszeno axademuxom C. H. Mupoxosom 15 XII 1955) 


OpraHuyeckoe BellecTBO, HaxXOJAleeCd B paCTBOPAaX, IPOMMTbIBAaIOWUX COBP: 
MeCHHbIe OCAKH HW FOpHble MOpOsbl, TaK Ke KaK HW OPraHWyecKOe BellecTBO, pa 
TBOPeHHOe B IPHPOMHbIX BOMaX, H3yYeHO BeCbMa HeOCTaTOUHO. 

B smuTepatype, MOcBAMeHHOM OpraHHdecKOMy BellecTBy, PpaCTBOPeHHOs 
B UpHpOMHbIX BOMaX, MOUTH HeT aHHbIX 10 KayeCTBeHHOMy CocTaBy OpraHH4d 
cKoro BellecTBa H TakKxKe OYCHb MaJIO JOCTOBEPHbIX KOJIMYCCTBCHHBIX OLeH 
ero. ITO OOBACHACTCA OTCYTCTBHEM MPOCTbIX H Hajle*KHbIX METOOB orp 
pacTBOpeHHoro opraHHyeckoro BemecTBa. JLo cero BpeMeHH ONpeeueHve Opr 
HHYeCKOLO BeLLeCTBAa BOJIbI, B OCHOBHOM, IIpOH3BOAHOCb KOCBEHHbIMH MeTOaM 
XMMHYeCCKHMH —TslaBHbIM OOpa3s0M OKHCJIAeMOCTbIO, (PU3HYeCKHMH, OMOXHM 
YeCKHMM HU T. Jl., a HeMOCpeCTBeHHbIe ON|peseeHuA OpraHHyecKoro yruepoy 
laroujue HanOoslee NomHOe MpescraBsieHue O cCOfep2%kanHu OpranHyeckoro B 
IleCTBa, HUCUMCIAIOTCA eMHMWAaMH. 

OjHako elle Oosee CKYJHbIe CBEJCHHA MMeIOTCA OO OPraHHyecKOM BellecT 
TPyHTOBbIX PaCTBOPOB JOHHbIX OTIOKeHHH. EWUHCTBeHHBIe, HaxoAlMecd 
HalleM paCHlOopsxKeHHH JaHHble — 9TO OMpeesJIeHve OKHCACMOCTH B rpyaTogy 
pacTBopax JOHHBIX OTJOKeHHH Bucepopa o3sepa H TpyHTOBbIX pacTBOp 
ocaqKoB jIMTOpasH BocrouHoro Mypmaua (1,”). 

SHayeHHe Ke OpranwyecKOro BellecTBa, paCTBOPeHHOLO B KUAKON (pase oca 
KOB, MOXKeT ObITb He MeHee CYINCCTBEHHO, YeEM HaxOfAMeroca B TBepAol ca 
KOTOPOMy B COBPe€MeHHOH wHTepaType yenseTCA 3HaUHTebHOe BHHMaH 
HspectHo, ¥TO NOX 3al{uTOH pacTBOpeHHbIX OpraHH4eCKHX BeIeCTB HEKOTOP 
QJIeMeHTHI (Hampumep, Mn, Fe, Al) o6maqator 6obMIOM NOABUXKHOCTHIO H coco 
MHIpHpOBaTb Ha 3Hay¥HTesIbHbIe paccrosHusa (°,°). Hexoropple uccmeqoBate 
CKJIOHHbI CBASbIBATh HAKONJICHHe OpraHHYecKoro BeleCTBa B OCaKaXx Cc CO 
me ero U3 BOAHOM Maccbl TOHKOJMCHepCHbBIMH MHHepasamy (°). 

Hisyyenue opraHwueckoro BellecTBa %KHAKOH asbl OcayqKoB mpHoOperé 
ocoOy10 aKTyaJIbHOCTb B HacTOmulee BpeMA. 

OTkpbITHe B MOcJeqHee BPeMH XKUAKUX YIIeEBOAOPOAOB B COBPCMCHHBIX MG 
CKHX Ocay{Kax (°,") BbIABHHYO Ha NepBbIi NaH MpoOsemy OOpasoBaHuA CKONS 
HUM HeTH M3 STHX PaCCeAHHBIX YIEBOMOPOAOB, Oa M3 HUX, TAK HasbiBaemad * 
Opus YNMOTHEHUA OObACHACT OOpasoBaHhe CKOMMCHMH HedrTH Murpauuell pacces 
HbIX 2KH[KUX YIIeBOMOPONOB U3 TIMHMCTHIX OCAAKOB B KOJWIEKTOPCKHe MOpon 
QTa MUrpallvA MpOMCXOAMT COBMECTHO C BOAHOM dasoli, KoTOpaa Mepemenjaet 
pH YIMOTHCHHH OCaXKOB BCJEACTBHE JaBJICHHA BbIMeMeKalAx COeB. OHM 
MyTeH pelleHuA Bompoca 06 OOpasoBaHHH ckKOMeHHH HedTH, NO3sBONmIONY 
CYMMTb O KOJIMYeCTBe OpraHHyecKoro BellecTBa, cHOcOoOHOrO K NepemenseHl 
(T. €. Mpexkye Bcero OpraHMyeckKoro BellecTBa, HaxXOAmMeroca B KUAKOL cas 
ABNACTCH OMpeeeHHe COepKaHUA erO B TPyHTOBbIX pacTBOpax COBpeMeHH 
MOPCKHX OCAa{KOB. 

Hacrosmaa paOora mocsaljeHa Hccle_oBaHuio opraHHyecKoro pBemlec 
PPpYHTOBbIX PaCTBOpOB OcaqKoB OxoTckoro mopa. 
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['pyHTosble pacTsopbl ObwIM OTKATHI pH NOMOMH rHjpaBsMyeckoro mpecca 
M Mapnennu 100 xI’/cm?. Cnoco6 nomyyenus rpyHToBoro pacTBopa oTKaTHeM 
> Ha Tipecce MpHOMKaeTCH K eCTECTBEHHBIM YCIOBHAM YMJIOTHEHHA Tlopoy, 
MW KOTOPOM, TaK 2%e KaK HM IPH OTKHMe Ha Tpecce, 43 OCcaKOB OMKUMAeTCA 
iKkast (basa U BMecTe C Heli PA KOMMOHEHTOB, B TOM YHCAe H OpraHHyecKoe 
uecTBO. I’pynrosplii pacrsop oTmkuMaJIca Ha cyqHe H OMpeyeneHHbIit OObeM 
O BbINapHBasIcA MO CyxXoro ocTaTKa pH Temmepatype He cBptie 65—70°. Co- 
pxkaHve OpraHuyeckoro yruiepofa onpesemanoch m0 Meroqy B.T.u B.E. Jan- 
) (*) CyXHM CO KeHHEM OpraHMyeckoro BemlecTBa B MWWiaBe KaMMiiHOll CeJIMTpBI. 

Hyoke npuseeubl pesybTaTbl onpeyeienusd opraHMueckoro yrulepoya B HO- 
puaTeNbHbIX mpoOax (Taba. 1) H NO KoMOHKam (Ta6u. 2). 


TaOmuna 1 


CoxepxanHe opraHwueckoro yriepoya B IpyHTOBBIX pacTBOpax JHOVepMaTeMbHBIX Mpo6 
ocaykoB OxotTcKoro mops 


» 


4 enon. Cc 
a 5 Xapaktep ocayka Ae ug ete ane “rpynt “ 
| aN aD SM KRONOR TE pacts. Meare iar Mr/a oy 
1726 [ MHHHCTO-aIeBpHTOBbIH 

Lt mere eer hs Sula iad tls Bepx — — 9,0 | 0,0005 

HH3 — — W230) 1] OO 

1728 [HHHCTHIM HI Cc 3HauH- 

TeJIbHOH IIpHMecbIO 

ANCBDHTA, |. wesc. 4 | ee HH3 — = 10,0 ! 0,0010 
1738 [aHHuCTO-yAHAaTOMOBHI HI | 648 HH3 7,4 2,68 44 0 | 00011 
4753 Tomikewa wee. 5 lees si) eAOT HH3 — = 13,0 | 0,0013 
1770 PRA 28S oA S TE 029 BepxX 8,00 2, te 6,0 | 0,0006 
1771 5 pea a rape AU HH3 7,8 2,68 12,05 | O50012 


eau 1a 


CojepxkanHe oOpraHHyeckoro yruiepOa B PpyHTOBbIX pacTBOpaxX MOHOJIHTOB OCaKOB 
OxoTcKoro mMopA 


Copr 
* Tayou- pH Ulenoun. | NH,—N B 2%KUJKOIt 
ee oes Ha Xapaxtep ocagKa rpyHr. peerboa, eee 5 base 
B CM BM pacts. | mr-9KB/a | pacrs. | CCaAKe 
B% | mr/a % 
T. 1724 ye lies : 
fo-— 2.0 13 JIMHHUCTO-,HaTOMOBBIM ! 
Hllagcmen: cchecitoua teh) “e 7,04 3,06 2,9 0,45 | 21,0 |0,0021 
JO—140 Tuunnctpit un. . .| 7,86 Sail Bees 0,48 | 18,0 |0,0018 
JO—250 HONeK Cla cmetegcmae x6, Shs 8,10 4,02 4,3 0,53 | 13,0 |0,0013 
30—327 tee Sele |e 2k, 24 6,6 | 0,60 | 16,0 |0,0016 
J5—400 5. HO ee 8,14 oO Gne 0,27 6,0 |0, 00060 
tT. 1726 | 830 | Kpymno-aespuTopblit 
329 a hte. a oo Pais) = EE | oO) tO) OOH 
30—95 [Damuucrpiit wat c MpH- ; 
MeCbIO asieBpHTa . .| — 3,76 — — 10,0 0,0010 
J5—114 To »*e ea ae. 4.29 i “ 7,0 0, 0007 
33—210 [aHHucTblit wa c mpH- , 
10 TOHKOTO aJleB- 
. ee Pratik, ECO — 5,64 - 0,75 | 8,0 |0,0008 
32— 300 Tauunctalit wat c TpH- 
MecbIO ayleBpHTa - -| — 8) — 0,78 4,0 |0,0004 
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Kak BuHO u3 Ta61.1, coqep»KaHue pacTBOpeHHOrO OpraHuyecKoro yruepon 
B JHOUepMaTeIBHIX Mpo6ax KoMeOeTca OT 5,0 Ao 13,0 mr/n. IIpu 5Tom Bepxum 
COW WHOUepMAaTebHAIX po6 cofepxaT B cpeqHeM 5,5 Mr/sCopr, A HAAKHHE CIO! 
11,6 mr/a. Takum 06pa3om, B (HOvepnaTebHO Mpobe mp Nepexojfe OT BepxXHer 
cos O—5 cM K HuKHemy, 5—30 cM, cofep2%KaHHve OpraHuyecKkoro yrulepofa yBe 
JIMUHBaeTCA B Ba pasa. 

Takoe pacnpeyenenve aBJIAeTCA pPe3YJIbTaTOM BbIMbIBAHMA UM Auppysui 
IpOAYKTOB paciaya OpraHHyecKoro BelllecTBa H3 BepXHero CNOA TpyHTa B MpH 
JOHHY10 BOY U HaKOMJIeHHA UX B HMKHEM. AHaJIOrMUHbIM XO HMeeT M paciipe 
yemeHHe OHOreHHbIX 3JIEMCHTOB B BepXHeM CJI0e PpyHTa. 

PacnpegemeHue pacTBOpeHHoro opraHuyeckoro yruiepoya NO BepTHKaJIM 
3—4-MeTpoBol Tome OCaKOB (Tab. 2) XAPAKTepH3yeTCAH APKO BbIPaKeHHbll 
YMeCHbUICHHeM ero CBepXy BHH3: cCOfepxKaHve B HMKHHX YTOPH30OHTaXx 
3—3,5 pa3a MeHbIIe, EM B BepXHeM CyJOe. 

Tlo wMerouluMcad HeEMHOFOUNCICHHBIM JIMTepaTyPHbIM JaHHbIM, KOJIMG 
CTBO OpraHWyeckoro yrulepoya, HaXOAAMleeCA B pACTBOPCHHOM COCTOAHHH B MO 
CKOH Boye, KomeOneTca oT 2 Mr/a (NO WaHHbIM Kpora) 2a oKeaHa JO 4 Mr 
(no qganHpm B. I. Janko) yaa Kacnuicxoro mops (°). 

* B cpequem Ayia Tom" Bo”bI oKeaHa B. A. Cxonuuues (°) ompegemaer coje 
*KaHwe Opranwyeckoro yrsepoga BemuuHHOH | mr/n. TakuM oOpasoM, XH]K 
(pasa COBpeMeHHbIX OcayKoB OxoTcKoro MOpA pe3sKO oOOoranleHa pacTBope 
HbIM OpraHHYeCKHM BeleCTBOM 110 CpaBHeHHIO C BOOM OKeaHa. 

KouuuecTBO pacTBOpeHHOrO OpraHvyeckoro BelljecTBa B MCCIeAOBaHHbIX IH 
yeplaTebHbIX Mpo6axX HW2KHHX TOPH3OHTOB B cpeyHem B 12 pa3 6ombue, Ye! 
B Boge OKeaHa. Ec Ke CpaBHUTb COfep Kanne OpraHuyecKkoro yrviepoya B Bep 
HEM MeTpe HCCJIEQOBaHHbIX KOJIOHOK, TO OHO B 15 pa3 MpeBbIMaeT cosepxKaH 
ero B TONE BOI OKeaHa. 

Jjauupre Ta6n. 2 noKa3bIBaIoT, 4YTO cOsepxKaHHe OpraHwyeckoro aaa 
IPYHTOBbIX PACTBOPOB, OTHECEHHOe K BeCy FpyHTOBOTO pacTBOpa, COcTaBJAe 
HUUTOKHbIE JOH — oKo0 0,0004 —0,0021%. F 

CojepkaHne pacTBopeHHoro opraHuyeckoro yruepoya Tak2xxe BO MHOT| 
pa3 MeHblue, 4eM COfepxaHHe ero B TBeEpAOH (hase, TaK KOJIMUeCTBO Oprah 
yeckoro yrvJlepoya rpyHTOBbIX pacTBOpoB m0 8 wUcCuIeqOBaHHbIM mpobam cd 
CTaBJIAeT IPHOMM3HTebHO 0,3% OT KOMMYeCTBa ero, HaxOfAlleroca B OCaK 


) 
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BHOXHMH ST 


r. B. AHJIPEEHKO 
O B3AHMOOTHOMIEHHH TPOMBOTPONMHA HW TPOMBUHA 


(1 pedcmasazexo akademukom B. A, PHeeAbegpomom 27 XII 1255) 


Panee OblIO yCTaHOBJeHO, TO B Mpolecce CBepTbIBAHHA KPOBH TIpHHHMaeT 
y4aCTHE BELMECTBO Oe€MKOBOH NPHPOLb!, HasBaHHOe TpomMOoTpomUHoM ('). Tpom6o- 
PpOnMH HaxXOJMTCA B Na3Me KPOBM HM ABJIAeTCH CHeWMpHYeCKHM AKTHBATOPOM 
[KaHeBOll H KPOBAHOM mpoTpomOoKuHasbi (2-5). Hacrosmee uccmeqoBpanue mo- 
SBAILCHO BbIJCICHHIO H H3yYeCHHIO HEKOTOPBIX CBOMCTB OYWMeHHOrO Mpenapata 
rpomOoTponuua. B nporecce sToH pa6orbl Obl YCTAHOBJeHBI (pakThI, CBUeTeb- 
cTBY OWE O HEKOTOPOH POACTBEHHOH CBASH MEX y TPOMOOTPONHHOM UH TpOMOMHOM. 
— Marepuan u merog. Mpenaparst trpomOorponnna Bbijensuuch 13 
HOPMaJIbHOM TwasMb! Jlouiayu. Mx TpoMOoTponHHOBaNd AaKTHBHOCTb MIpoBepsvacb 
HO MeToy, MpeqnowenHomy b. A. KyApauiospm (1). OkcanaTHaa KpoBb Opastacb 
y JOWAH UPIOH H3 APCMHOH BeHbI B CKAHKV, MOKPbITbIe CHJIMKOHOM (2-MeTHI- 
2-XJIOPCHJIMKOH), H O MOMeHTa OOpaOoTKH XpaHUsacb Ip oxwaxKyeHun (0°). 
[ImasMa OTJeAacb OT POPMCHHBIX 9JIEMeCHTOB LWeHTpHdyrHpoBaHueM pH TeM- 
mepatype O° B reyenne 50—60 mun. npu 1700 06/mMuH B npoOupKax, MOKPpbITbIXx 
SHJIMKOHOM. OTH YCJIOBHA CO3aloTCA [vist OCBOOOKACHHA MMa3MbI OT MpOTpoM- 
SOKHHA3bI KPOBAHBIX NyIacTHHOK. 113 nowyyeHHoH M1a3Mbi (uOpuHOreH yAaAICA 
MyTeM lepeBoya ero B PHOpHH TpOMOMHOM (KOMMepy¥eCKHH Wpelapat) WH OCa- 
KaicA OOaB/eHHeM pH oOXnaxjenuH 53,3% sTaHona c Gydepom pH 4. Ecau 
mla3Ma OCBOOOwKAasacb OT (bHOpHHOreHa JOOaBJIeHHeM TPOMOHHA, TO M3O6bITOK 
MocyeqHero paspyllasicd AHTHTPOMOHHOM CBIBOPpOTKH IIpH HHKyOalHH cMecu 
8 TeyeHHe 30 MHH. pH 37°. I[lepey ocak JeHHeM CbIBOPOTKH 9TAHOJIOM 11po6a Ha 
TpoMOHH Bcerga OblIa OTPHLaTeJIbHOH. 


A Se iealOnn minaret! 
AXKTUBHOCTb CMecH 
p-pa TpomOoTponu- 
Ha Cc DpoTpomMOoKu- 

Ha30H u CaCl, 
Mertog, BbIgqeneHua TpomMOoTponuHa B CeK. 
TpoMOoTpo- Tpom6u- 
MIHHOB aA HOBAaA 

PpakWHOHHpOBaHve MMa3Mbl OXaKCHHbIM CIIMPTOM. ....... 5o—6 14 

PpakI[MOHUPOBaHHe CbIBOPOTKH OXJIa2%KCHHBIM CMHPTOM. .... . o—6 18 

Wuanu3 O4ileHHOM CbIBOpOTKH MpOTHB AeKcTpHHa ........ 11—14 29 

OcaxkjleHve CbIBOPOTKH OXJIaxKJleHHBIM S9PHPOM. ....* .... 141 66 

OcaxyeHve ma3MbI OXaxKeCHHBIM BPHPOM. . . 1... ee ee 12 60 

MpakWHOHHOe BbICAIHBaHHe Ila3Mbl CyJIbaTOM AMMOHHA. .... . 9—10 60 

PpakIHOHHOe BbICAJIMBAaHHE CbIBOPOTKH Cy/b@aTOM AMMOHUA ... . ALL 23 

OcaxkleHue CbIBOpOTKH pasBeeCHHeM H MOMKHCJICHHeM. ..... - i 60 

OcaxkjleHve mula3Mbl pa3BeqeHHeM H MOAKHCIeCHHeEM. ...... + 8—9 40 


K cbiBoporKe, OxaxKJeHHOH yo 0°, nocTeleHHO IIpHMelIHBaJICA PaBHDbIli 
o6beM OXaxKTeHHOrO Wo —5 —9° 50% cmuprTa c alleTaTHbIM OydepoM, AoOaBuse- 
MbIM C pacueTOM, TOOHI Mocie ocaxKAeHHA OemKOBOH (:ppakunu pH pactBopa Opi 
pape 6,8—7,0. Ilocne orcTauBaHua Ocaqka B TeyeHHe HECKONbKUX YaCOB IPH 
TemiepaType—2 —5° *KHKOCTb Haj OCaKOM JeKaHTHpOBaacb, OCaOK MeHTpH- 
byruposanca. Monytenubili norupili ocagqok A cycieH3HpoBasica B0,8 M NaCl 
(1/20 o6beMa B3ATOM CbIBOPOTKH) H pasOaBAANCA AECTHVIMPOBAHHOU BOAOU Ip 
0° (o6bem AoBoRUICA HO 1/, OObeMa HCXOAHOH cbIBOpOTKH). K mouwyyeHHoMy pac- 
TBOPY Me/ICHHO, TO KallIAM MpH HeMpepbIBHOM TOMeIMBaHHH oOaBAICH 
DAaBHbIli OObeM 28% cuMpTa, K KOTOPOMY Obl IIpHMelaH Oomee KHCMIbIM alleTaT- 
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Hpi Oydbep (pH 5—5,2). Mocae orcravBaHHA B TeYeHHe HECKOJIbKUX YaCOB Mp 
Temmepatype —3° ocayok B orjemsuica OT %KHAKOCTH WeHTpHpyrupoBanue 
SToT ocaOK cosepxKHF B-rOOyJIMHbI H YacTb &-rn06ymHHOB. B pus_Tpate ocTako 
CA {-r06yMHBI, KOTOpble ocaxjamuch 50% cnuptom mpu pH oKouo 7 ova 
B). [IpopepKa TpomOorponMHoBolt akTMBHOCcTH Bcex Tpex ocaqKoB A, B u 
nmoKagasia, 4TO ocayoK B He O6aqaeT AKTHBHOCTHW, a B OCa{Ke Bb ona MAKCHMAaJIE 
Has. Ocajok 6, coyepskalivH MaKCHMAaJIbHOe KOJIHYCCTBO TpoMOoTponHHa 
3aMopaxkuBalca upH —l7 —20° uw BbICyIIMBaICA B BakyyMe. 
B ywacTH 9KCIe€pHMeHTOB  I11a3M) 
UJIM CbIBOPOTKY KPOBH JI OCBOOO*K Ee 
HHA OT TIpOTpOMOuHAa TIpeABapHTeJIbH4 


Ta6Oauna 2 


AKTHBHOCTb B C€K. 


3 TpomMOorponuH.| TpOMOMHOBaA MOJBepraJu aqcopouuu Ha TeJI| 
Bd ie Saat ae Ca3(PO,4)2 1 BaSO,. Aqcop6una ocymy 

PACORCEHT las 5 as | 3 S= CTBJIAaCb CJIeYIOUIMM OOpasom: cy 
do | S_| 88/5. |] $8 wexwsua Ca;(PO,.)2 B KONMeHTpalA 
f. | SE | 88]88| 28 0,008 M uextprpyrupopanacb B TeUg 

Hue 5 MHH. mpH 1500 06/mun. Llenrpn 

A1(OH), 10,01 [14 | 44 95 | 45 (pyraT CIMBaJICA, CTeEHKH mpoOupKu Bb) 

Ca3(PO,4). | 0,002] 9 8 30 | 40 CYIUMBAIHCh (pPHJIbTPpOBaIbHOH OymMaror 
0,002} 9 9 38 | 12 a K ocaqky OOaBanacb Nvwia3Ma Hil 
0,004)13 | 13 | 40} 12 CbIBOpOTKa B OOBEMe, PaBHOM TlepBOR 
DOE Ne Pa aed ao lie yaJIbBHOMy oOObemMy cycneHsHu. [loc 
0,004/15 | 10 | 240 | 18 Si Y Cy 
0,008}13 | 40 45 | 145 TI€EpeMeCMIMBaHHA C OCaKOM H HHKY6 
0,008 | 14 8 30 | 12 UHH B TeyeHHe 5 MHH. IPH KOMHATHO 
0,008! 9 Gromelo 6,9 


TemlepaType CMeCb WeHTpHdyrupoB 
* gracb 10 muy. mpu 1500 06/muuH. 
Aycop6uua Ha BaSO, ocymjecTBAamach JOOaBJIeHHeM MOCsIeqHero K CbIBOpO 
Ke WM Tia3Me B KosmMuecTBe 100 mr Ha | Ma, TepeMelmMBaHHeM B TeyeHH 
10 MHH. HM TlocuweqyIouluM WeHTpudyrupopauuem. I locne o6pa6orKu aycopbeuTa 
T1la3Ma TOHOCTbIO JIMUWaacb IpOTpOMOuHa, Tak Kak Tlocle NOOaBeHuA HeO 


ea,Ociuaaleines 
en Bee uke IlporpoM6uHoBOoe BpemMaA 
Ancop6exuT = 
OUbITOB TwlasMbI alcop6euTa Coabisee dice emecuenee 
ceK. ; 
2, Jlommaqu- | Caz (PO,4)2 | 0,008 M 
sp BaSO, 460. mr/xan } 38 20 MMH. He cBepr. 
28 To xe Cag (PO,)2 | 0,008 M \ 47 T 
BaSO, | 100 mr/ma f ake 
24 AF te Cag (PO4)2 | 0,004 M \ 38 
BaSO, 100 mr/ma J Gt? 
8 | Kppicunaa | Cag (PO,)s 0,008 M 14 © MHH. He CBeprT. 
8 i Cag (PO,4)s 0,008 M 14 To xe 
14 : Cag (POa)e 0,008 M 14. SA 
13 . Cag (POg)o 0,004 M 13 nee 
13 . Caz (POg)o 0,004 M 13,8 are 


| 
XOAMMOPO KOJIMYECTBA KaJIbIMA H MPOTPOMOOKUMHASbI CBEPTLIBAHUA He MpOUCKXe 
uno B TeyeHHe | aca. . 
BpijeleHve TpoMOoTponHHa TyTeM (ppakIMOHHpOBaHHA Wa3sMbI OXaxK [er 
HbIM CHMPTOM JlalO Hane pesybTATbI MO CpaBHEHUlO C A PyrHMH MeTOaM 
KaK, HalpHMep, BbICAIMBaHHeM CyJIb(paTOM AMMOHHA, H309JIEKTPHYeCKUM Oca 
J@HHeM HM HeKOTOPbIMH jJIpyrumu. 
PesyabTaTH 9kKcCTep uMeuHTA. IIpenapatst TpomOorponnné 
BBIACICHHBIC ONMCAHHBIM BBILe IYTeCM W3 Ma3Mbl MW CbIBOPOTKH, He OOmaya 
TpoMOuHOBLIM jelicrBuem (ra6. 1). Tlocne nuKy6auun pacTBopa Tpom6orTp 
MMHa C MPOTPpOMOOKHHAasO Mosra TocmeqHAA MpeBpalanach B TPOMOOKHHAs 
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-TOpaA B MPHCYTCTBUH MOHOB Kab OCYMICCTBIAa Nepexoy mporpomOuna 
<CalaTHOH M1a3MbI B TPOMOUH. OAHAKO 9Ta CMeCb TpOMOOTpOMHa Cc MpoTpoM- 
9KHHASOH MO3Ta B MPHCYTCTBHH KaJIbILMA CBEPTbIBAa PAaCTBOP OUNIeHHOrO 
fOpHHOreHa, T. €. OOMaqana cBOicTBaMH TpoMOuHAa. 

QTO ABJICHHe HeJIb3A OOBACHHTL IIpHCyTCTBHeM TpoMOMHa HH IpoTpomOuna 
pacTBOpe TKAaHeBOH MIpOTpOMOOKHHASHI, TaK KaK TpOMOUH HW TpOTPpOMOHH pa3- 
yilatorcd Harpepanwem mpH 50—60° B Teyenne 14 mun. CneqoBaTenbHo, 
STOUHHKOM TpOMOHHOBOH peak CMeCH MOXeT ObITh TIPHMech HPOTpOMOHHA 
IM TpOMOHHAa B ipenapate TpomMOoTponnna. Jie ocBoboxKeHuA OT TipHMecu 
POTpOMOHHA MbI IIPHMeHHJIM MeTO) 


mcopOunn. Ilo yanHpim Kpuka u TaOauna 4 
TePaHHHH, H3 OKCasaTHOH W1a3MbI 
POTPpOMOHH [OJIHOCTbIO§ ajcop6u- AKTHBHOCTE cMecH 


npoTpoMOoKHHa3sa-+ 


-++ TpomOorponnun +- 


yetca remem Cas(PO,)2 B  KOH- fap 
O6pa6borka nua3sMbI +CaCl,, B cex. 


eHTpaunuu, paBHok 0,008 M (8,7). 
HOpaTO cooOmaer 06 aycopo6unH 
porpoMOuHa Ha ocayox Al(OH), 
-kouuentpayun 0,01 M (8). 
JjaHHple OMbITOB, lpeycTaBveH- 
Ble B TaOs. 2, MOKa3bIBalOT, YTO 99 Cag (PO4)s, 0,004 M 
OpaOoTKa pacTBopa TpoMOoTpomuHa BaSO,, 100 mr/ma 11 56 
\I(OH)3  HeckombKO = yMenbuaeT 79 | Cas (POa)2, 0,008 M 


AO OCcaxKTEHHA 3TAHOJIOM 


Tpom6o- | Tpom6u- 
TpOnHH, HOBaA 


NoNe onmbiTOB 


pomOuHoByio peaxuun. J[pyroii xe core mu ? 
ycop6ent Cas(PO,)2 B KOHWeHTpa- i To xe fs 
un oT 0,002 zo 0,008 M He cHuKa- Saece® 


T, a 3HaYHTeNbHO yBeNHUHBaeT 
poMOHHOBYy!o peakiui0 Mpenapata. [lowyueHHble MaHHble MOKasbIBaloT, UTO 
PpOMOHHOBaH peakUMaA MpenapaTa OOycnoBseHa He MpHMeCbIO NpOTpOMOHHA. 


Taourn lk a vo 


AKTHBHOCTb B CeK. 


ist a TPOMOOTPOTIHHOB aA TpOMOHHOBAaA 
Ne POMOIKUT. 
er TOR HHKYO. mlocsle HHKy6. 4epes nogle HHKYO. 4epes 
B MUH. mo uHKy6. mo uuky6. 
: c CbIBOp. 
ine 15 mux. 30 MHH. 4 15 Muu. 30 MHH. 


9 90 12 10,5 8,7 50 100 15 
10 90 12 10,5 9 50 100 15 
90 12 10 9 50 120 23 
90... 13 13 13 45 100 30 
90 12 12 11 80 120 18 
120 14,5 14,5 14,5 90 140 33 
10 30 9,5 9 5 15 15 5 
45 10 10 5 15 28 5 
60 10 10 5 15 24 6 
90 10 10 6 15 27 6 
0 TOG 10 6 15 AA 6 


Jia nNoyTBep2KeHUA 3THX Pe3syMbTATOB MbI IPHMeHHJIM acopOuuto IIpOTpoM- 
WHA V3 UCXOMHOH M1a3Mbl JO BbIeeHHA Mpenapata TpoMOoTponuHa. B kaue- 
rBe aylcopOeHTa Mpumensvca remb Ca3(PO,). B KonUeHTpanun 0,004 u 0,008 M 

BaSO, B Komuuectse 100 mr na 1 ma nma3Mpl. Jlanupie TaO. 3 u 4 MO- 
A3bIBaIOT, UTO IIPHMeHeHHbIe afcopOeHTbl MpaKkTHYeCKH MOJIHOCTbIO af{cop- 
ApPY!OT NPOTpOMO“H 3 OKCamaTHO Ma3sMbI. OjHako MpemapatTbl Tpom6o- 
SONA, BbIeeHHbIe H3 TaKOli «GeCIpoTpOMOHHOBOHy Na3Mbl, IpHoOperaior 
JOMOHHOBbIe cBOlicTBa Tocle HHKyOalHH C MpOTpOMOOKHHAas0H Mosra B 
DucyrcTBHH CaCle. 

Mobi tbirasivcb OcBOGO,UTBCA OT TpOMOHHOBOrO eHCTBHA B MpOsyKTax 
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peak TpOMOOTPONHHA H MpOTPOMOOKHHASbI, HCNOb3OBaB aHTHTPOMOH HOB 
CBOHCTBa cBexeli cbIBOpoTKH. J]aHHble, MpeqcTaBseHHbIe B TaON. 5, MoKe 
SbIBaIOT, YTO OOaBYeHHe CbIBOpoTKH (1: 9 K MpelapaTy TPOMOOTPOMHHE 
paspywiaeT TpOMOMHOBbIe cCBOlicTBa Mpenapata yepes 15 MMH. NOCJIe HHK) 
6aluuH Upenapara TpoMOoTponMHa c MpoTpoMOoKHHasol, HO yepes 30 Mut 
TPOMOMHOBOe eHCTBHE YCHJIMBaeTCA BHOBb. 

M3pecTHo, TO frelb docpopHoKucoro KaJIbuvA B  KOHWeHTpalln 
0,008 M samerHo aycopOupyer TpomMOoTponuH u3 naa3Mbl. LlenecooOpasn 
ObIO MOMMbITaTbCA SJIOMPOBaTb TpOMOOTPOMHH c ocayKa. J\A STOrO MBI pk 
MeHusmu 0,85% pacrsop NaCl u 0,2-M pacrBop uutTpata HaTpusa. B mepsBo 
culydae ObluI MOJyyeH pacTBOp MpOTpOMOuHA, KOTOPbIi B IPHCYTCTBHU KaJIbUM 
HM TIpOTpOMOOKHHa3bl NpeBpalllasica B TpOMOHH. Ecum xe 9JIOWMA MpOH3Be 
uulacb UMTpaTOM, TO MoOsyuacA pacTBOp, 3HAaYHTeJIbHO aKTHBUP YOM 
IPOTpOMOOKHHa3y HM B TO 2%K€ BDPeMA JIMINCHHbIM CBOHCTB TpOMOHHa UJI 
IipoTpoMOuHa (cM. Ta6u. 6). 

Ja Toro YTOOLI NPOBepHTb BJIMAHHe WUTpaTa Ha CBOHCTBA MOJYYeHHOLO par 
TBOpa TpoMOoTpomHHa, NocMeqHHU Obl NOABeprHyT Auadusy NpOTHB PusuoN 
ruyeckoro pactsopa (mupu 4°). PesybTaTbI, WpeycTaBeHHble B TaO. 7, NOKa3h 
BaloT, YTO loce yasleHHA WMTpaTa HaTPUA pacTBOp NpHoOpertaerT CBOMCTBA MpK 


Ta6Ounna 6 TpOMOMHA€ H B UIpHcyTCTBHH Tipe 
TPpOMOOKHHASbI H KaJIbIuA Tp 
AKTHBHOCTb WUATpaTHOrO 
AxtupHocts smoata | Suoara nocmedmmyoonua  BPalllaeTcH B TpOMOHH. 
None 0,85% NaCl, B cex. c mpoTpom6oKHHasol, B onpite Ne 30 WMTpaTy 


ee pacTBop TpoMOoTpomuHa ¢ a 


THBHOCTbIO 7 CeK., He Mpow 


OIbITOB 


Tpom6o- TpomM6u- |Tpom6o- S 8 
TPOMHH. HoBaa | TpomluH. TPOMOUHOBaA JIABIUHH CBOHCTB TPOMOUH 
xpanusica upu pH 7,87 B Tey 
° 
29 20 34 9 | 20man.necsepr. HHe 7 AHeH Npu 3°. Ilo ucrey 
30 6 9 141 To xe HHU STOFO CpOKa TIpH MpoBep 
ot 8 6 12 | 1 uacue cBept. aKTHBHOCTH IpelapatTa oKa3 


JOCb, 4TO MpOH3OIUNIO IpeBpalieHHe TPOMOOTPOIIMHAa B TPOMOHH HIM TPOMOMH 
moqoOHoe BenjecTBO. CMecb paBHbIX yacTell pacTBOpa H MWWa3Mbl CBepTbIBasia 
B TeyeHHe 7 ceK. DHOPHHOreH Ke IPH YTHX YCMOBUAX CBepPTbHIBaJICA B TeyeHue 4 ce 


[Ipu pasBeqenuu pactBopas 30 pas OH CBepTbIBasI MasMy B TeveHHe 13—15 ce 
TaOnauna 7 


AKTHBHOCTb Cmecu 9s10aT + TIpoTpomMOoKuHAa3sa 


Mosra + CaCl,, B cek. 
NoNe Hpoaen= RO quanusa | mocne AHanusa 
KUT. 
OHEITOB 
muansa 

TpOMOo- 6 Tpom6o- TpomMOu- 

TPOMHH . TROMOBROR SR TPOUHH. HOBAaA 
35 8 i 20 mMuH. He cBeprT. 6 5 
SO Tk 24 7 To xe 6 22 
35 48 i ar 20 30 
3 HZ i Na tr 18 25 


Ha ocHoBaHHu UPHBeEXCHHBIX BbILLNEe (paKTOB CUEAYET JOMYCTHTb, ATO) 
U3BeCTHBIX YCJIOBHAX B OUMNLeHHO OT lipoTpomMOuHna cpeye U3 TpOMOOTPONH 
MO%KeT OOPaso0BaTbCA TPOMOHH UIH TPOMOHHOMOAOOHOe BeLIeCTBO, MpeBpalla: 
mee (pHOpHHoreH B cpHOpHH. 

Mocxosekui YrocylapcTBeHHbId YyHHBepcuTerT Tlocrynnsio 

um. M. B. Jlomonocosa 15 VII 1955 
UWMTHPOBAHHAA JIMTEPATYPA 
1B. A. Kyapawos, AH, 60, 1469 (1948). 2? T. B. AuApeenxo, JAH, # 
1117. (1948). § Book. Kaya peatos, IL. Tk. YY oate na, AR. 77. -6) nn 
411.0. VYautuna, B. A. Ky ap suos, JAH, 84, 563 (1952). B. A. Ky ap amos, T.) 
Kanumescekaa, JAH, 96, 1029 (1954). © A. Quick, M. Stefanini, J. @ 
Physiol., 38, 190 (1948). * M. Stefanini, Am. J. Clin. Path., 20, 283 (19 
8 R.Honorato, Am. J. Physiol., 150, 881 (1947). ® I. B. Anapeeuxo, JAH, 
1133 (1954). 
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BHOXHMH ff 


# 
B. C. WATIOT u lr. M. MPYCC 


SHAYEHHE MPOWECCA AbIXATEJIbHOFO SOCbOPHJIMPOBAHUA 
AJIA ®YHKWUMH CEPJEYHOM MBILLINLbI 


(ITpedcmaszeno axademuxom B. A. Duzeaszapdmom 16 XI 1955) 


Hspecruo (7,”), uro O6nbilad YaCTb SHEPHM OKHCJMTebHBIX peaKUMli B xOJe 
UPpAXKeHHOTO C HHMM (pocipOpHIMpOBaHuA XHMMYECKH CBASbIBAeTCA B COpMe 
(EHOSHHTpHpocPopHOH KHCJOTbI, KOTOpasd y2Ke HemocpefcCTBeHHO sHepreru- 
CKH OOecleuHBaeT JOObIe MpOABJICHHA XKH3SHEeATeEMbHOCTH. 

Bmecte c TeM 3a MOCJIeqHee BPeMA HEKOTOPble HcceMOBATeEMM Haya BbICKa- 
IBATb COMH€HHA B YHHBePCaJIbHOCTH 3HaYeHHA afleHOSHHTpudocopHol Kuc- 
ret (AT®) qua pyHKuMH :usHOmOrMYeCKHX CHCTeM B CBA3H C TPyHOCTAMH 
IABJICHHA (pakTa pacxofoBpaHua AT® (cHwxKeHHA ee cOJepxKaHHA B TKaHH) 
pKe IIPH BbICOKOH cTeleHH *yHKUHOHANIbHOH AKTHBHOCTH opraHa. 

YOOHbIM OObeKT JIA H3yYeHHA po AbIXaTeMbHOrO chocibopuupoBaHuA 
OCYUIeECTBJICHHH (bH3HOOrMYecKOH (yHKUMH MpeycTaBlaeT W30NMpOBaHHoe 
PALME IALPYWKU. 3ecb HCKMOUAeTCA BIIMAHHE TAKHX YCJIOMKHAIOMAX (PakTOpOB, 
aK «Mrpa» KOPOHaPHbIX COCyYOB, CHaO*KeHHe MHTATebHBIMH BeUIeECTBaMH H T. I. 
PHMeHeHHadA HaMH MeTOAMKa «HCKYCCTBEHHOTO Kpyra KpOBooOpallleHua» B MO- 
Apukaunu VW. A. BeroxuHa mo3Boama TOUHO JO3HpoBaTb padOoTy cepsrla. 
-BeHOSHBIM CHHYC BCTaBJIAeTCH INMpOKad KaHloA, aOPTy pH TocpeycTBe Apy- 
WH KAHIONIH COCAHHAIOT C BbICOKOH CTeCKJIAHHOM TpyOKOH c OTBOJaMH, pacmovo- 
HHBIMH OT aOpTh! Ha paccTosHHH 10; 20; 30; 40; 50 cm. IIpu Kaxkyou cucTeme 
Spcby3Hp yeMad 2KHAKOCTb * Yepes OTKPHITHIM OTBOA Ha OHOM H3 yKa3aHHbIxX ypOB- 
3H NocTyiaeT OOpaTHO B BeHO3HY1O KaHiosi0. TakHM OOpa30M MOxXHO MO Kewa- 
MIO MCHATb Harpy3ky cepa B MHTepBawie oT 10 fo 50 cm JaBneHHA BOAAHOrO 
rom6a. Cepaue nepdy3supoBanocb pacTBopoM Puurepa Avid XONOJHOKPOBHBIX 
SbIUHOrO cocTaBa. B HeKOTOpbIX OMbITaX IPHMeHAJICA UpenapaT cepyua m0 
Itpay6y. 

Tleppo 3ajauel Obl0 BbIACHeHHe BOMpOca O TOM, KaK OTPasSHTCA Ha (PyHKUHH 
ep euHOLi MbILUIUbI HapyuieHue pecuutesa AT® B ycIOBUAX pasOOUleHHA AbIXaHHA 
octbopuupoBaHHa pH pasHbIxX ypoBHAX paooTH! cepAua.B kayecrBe «pasoouta - 
mero» Ala Hcnomb3o0Basca 2,4-quHUTpOdpeHor (JTH®) B konyentpauun 1-10 °M, 
e yrneraiomeli qbIxaHua. Oxasanocb, uro JTH® spispipaer nocremeHHoe ocwa0- 
eHue HW ypexKeHve cOKpallleHui cepyua WO nNomHOoM ocraHoBKH. IIpu yBennue- 
IMM HHTeCHCHBHOCTH pa6orEl c 10 yo 30 cm AaBeHHA BOAAHOrO cTONOa acppeKT 
[H® ycunupaetca, HW OCTaHOBKAa cepa HacTylaeT 3HayHTeIbHO paHbuie, YeM 
-ciyuae yMepeHHoH padorTbl. CreqoBaTesbHO, YeM OOJIbILe NPOH3BOAHTCA SHEp- 
eTHUCCKUX 3aTpaT, TEM Pe3¥e CKaSbIBAeCTCA HEMOMHOMCHHOCTh TKaHeBOrO [[b1Xa- 
MA, HEJOCTATOUHOCTh PeCHHTe3a afeHOSHHTpHPocpopHow KUCJOTH. 

[[pupeyenuble JaHHbie, XOTA U CBUCTebCTBYIOT B MOJIb3Y MONOKEHUA O pe- 
WaIolleM S3HaveHHU Mpolecca bIxXaTebHoro *octopuIMpoBaHUA ANA WeATesb- 
lOCTH CepJeuHOM MBI, HO, KAK MW BCAKHe SKCIePHMeHTHI CO crelupuyeckKuMu 
WlaMH, Hy2KaioTca ellie B IPpAMOM MOJTBeEpKeHHH, HCKMOYAIOWeM COMHeHHs 
} OMHOSHAYHOCTH JeHcTBHA JHMHUTpopeHoa. y 

Ec B caMoM Jee HapylieHve (pyHKUMH CepfeuHOl MbIILbI, OTPaBJIeHHOH 
JH®, npoucxoqur or HefocTaTKa afeHOSHHTpHPocpopHOK KHCIOTHI, TO BBe- 
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JleHue MOcueqHel B Hepy3HOHHY!0 KHAKOCTh NOJMKHO BOCCTAHOBUTb CepAedny 
TleaTembHoctTb. JlelictsuteibHo, AT®* B KOHeEYHOH KOHMeEHTpalHu 6-1075 | 
OKa3biBaula OKHAaeMbIli ScppeKT Kak B Cyyae peskoro OcMaGMeHHA COKPalllenn 
Tak MW ocde NOHO OCTaHOBKH cepyla, HecMoTpa Ha coxpanenue JIH® B ne 
(py3HOHHOH 2*HKOCTH. 

' EcrecTseHHO BO3HHKaeT BONpoc — cBxA3aH JIM 9TOT appekT Cc poubio AT 
TOJIbKO KaK HeMOCpeACTBCHHOrO HCTOUHHKAa SHEPrHu WIM C KaKUMH-s1HO0 Jp} 


OCT. 5 MU. 


QHD 10M AT@ 3k 


Puc. 1, O6osHaueHua (cBepxy BHH3): COKpalleHua Cepflla, OTMeTKa BpeMeHH — 5 CeK., OTMeT 
BBeQeCHHA BeNeCTB 


rHuMH ee CBOlcTBaMH? IIpsaMble OMbIThI WOKa3aJIM CIpaBeAIHBOCTb MepBoro mpek 
nmomoxenua. Cepyue, paOoraromee NpoTHB JaBseHua B 10 cM BOJAHOrO cTom0F 
oTpaBianoch JIH®. Ilocne nmomHo ocTaHoBKH cepyua oOaBnanacb AT] 


QHD I-10" AT Ik ATO 6k 2 


Puc. 2. OOo3HayeHHA Te 2%e, UTO Ha puc. 1 


(6-10°°M), uro mpHBOAMIO K BOCCTAHOBCHHIO HOPMAJIbHBIX CepeUHbIX COKp|| 
meHHH Ha 6 MMH. 25 cek. (cM. puc. 1). 3arem cepque MHOrOKpaTHO MIpOMbIBaJIOE 
Aaa yqanenua JLH® pacrsopom Puurepa, cogepKamum AT®, u nocneqHtl 
TpH pasa YMCTbIM pacTBopoM Puurepa. HaOmogenua B Teyenve 30 MuH. moe 
MIPOMbIBKH yOeQMIM B MOJIHOM BOCCTaHOBJIeHHH cepeyHOH JleaTembHocTH. OT 
%*Ke IIpelapaT cepa Ha (Poue Oosee BHICOKOM Harpy3kuH (30 cM) BTopH4uHO OTpad 
aasca JLH® B Tol xe KonNeHTpanun. Tlocne ocraHoBKu cepa B nepysno} 
Hyl0 X%HAKOCTh JOOaBanach AT® B TaKOM xe KOMYeCTBe, KaK UB TepBet 
cuyuae. Boccranossenve coKpaleHuli cepa Hacrynano HeMOmHOe Hu Ha oueH 
KOpoTkKoe Bpema (65 cex.). [locnezyromee BBeeHue BBOe GOmBMerO KOmMUeCT 


* [Ipenapar uucroi AT® Onin mo6esHo npenocrapnen nam M, H. JItoOuMOBO, KOTOP#) 
MIpHHOCHM HCKpeHHIOIO OarogapHocts. 
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P® poccranapsuBao cepfeyuble coKpatenusd yoKe Ha Oonee JuTeNBHOe BpeMaA 
J5 ceK.) H pH Gonbuiel amnumTyyze coKpamennii (CM. puc. 2). 
CnefopatetbHo, cKopocTh pacxoxopanua ATO MpOMOpYWOHaIbHa KOJIH- 
cTBY NPOH3BOAMMOH CepueM paooTHl, T. €. BEIMYHHe 9HepreTuyecKUX saTpar. 
-Ecau AT® jetictsurenbHo aBanerca HeMOcpeACTBeEHHLIM HUCTOUHUKOM 9Hep- 
M AA HOPMaJIbHOM tbyHKUMM cepeyHOli MbIIIbI, TO JarxKe B cryyae ryry6o- 
PO YrHeTeHHA TKAHEBOrO JbIXAHHA, HaNpHMep WHanuyom, AT® yJouKHa Boc- 
AHABJIMBaTb STY (yHKILHiO. 

Kak suquo us puc. 3, orpaBienve UnanHufoM,B KonNeHTpanun 6-10°°M 
MBONUT K MOJHOM OCTaHOBKe cepflla, BBeeHHe %Ke AT® poccranaBauBaer 
pAcinbie coKpanenua. MHbiMu cOBaMH, OCTaBKa roTOBoro ajeHOsHHTpH- 


Tae TIT i 


Sei hat ml atti it alah Vata tele Welpabate inl, Ueleaialalalyt aa TT Tilintetetat T I 


CN 6:10 "M ATO 5k 


Puc. 3. O6osHayeHHa Te %*Ke, OMHCaHHe B TeKCTe 
ccpaTa, KOTOPHI B OOBIUHBIX YCJIOBHAX PECHHTeSHPyeTCA B OCHOBHOM 3a CueT 


IXAHHA, JeaeT BO3MOXKHBIM OCYIMeCTBICHHe cepeuHOl MbILUUeH ee PYHKUMH 
3ABHCHMO OT J[bIXaHHA. TakKHM OOpa30M, BCAKOe YrHeTeHHe TKaHeBOrO [{bIXa- 


Ht ay mE Ha 


SS 


Se ical a WN 


7 ~~) 


AT® 2k AT@ 1k 


4 


ic. 4. O6o3Hauenna (cBepxXy BHH3): COKpPallleHHA cepAa, OTMeTKa BBeAeHHs AT®, ormerKa 
BpeMenu — 5 ceK. @ — COKpallleHHA cuHyca 


4A HapyulaeT JleATeIbHOCT CepAla Mperxe Bcero BCMEACTBHE 3aMe]JIeHHA 
scuuTe3sa ATO. 

i [Ipuseyenneii (pakT cBuyeTeMbCTByeT elle pas O MpaBHbHOCTH BbIABUHY- 
ro B CBOe BPeMA OAHUM H3 Hac (*) B pasBuTHe HAeu Br A. DuresbrapAtTa Mo10- 
HUA O TOM, TO HCTHHHbIM KpHTepHeM (PH3HOJIOrHYeCKOU atpdbeKTHBHOCTH SHEp- 
sTHYeCKOrO OOMeHA JOJKHA CJIy2KUTb He HHTCHCHBHOCTH MpOleccOB TKAHeBOrO 
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JIbIXAHUA WIM TIMKOuIM3a, a CHOCOOHOCTh MX K pecHHTesy MakpospruyeckHt 
(poccpOpHBIX COeHHEHHH B COOTBETCTBHM C MOTPeOHOCTbIO B HUX. 
MbICKJIOHHBI MCTOKOBLIBaTh OOHapyxeHHyio ILItpay6om (4) crocoOHoc 
AT® ycusmmpartp JetTeibHOCTh Cepia, OTPaBJICHHOrO XHHHHOM, TaKxKe C SHE 
reTHuecKoH TOUKH 3peHua. BmecTe c TeM HEOOXOJMMO OTMETHTb, UTO HEKOTOP 
aptoppl (E. B. Ba6cKuit) He CUMTaIOT BOSMOXKHBIM PaCCMATPHBAaTb CTHMYJIAUM 
cepyeuHol featembHoctd AT® kak pe3ysbTAaT HCHOMb3OBaHUA MOCIeAHELO } 
KauecTBe McTOUHHKa 3Heprnn (°,°). 
B 3aksI0ueHHe OTMCTHM elle OHH BeCbMa CYIeCCTBeHHbIH C Haleli TOU 
3penua dakr. IIpu orpapsenun AMHUTpOPpeHONOM, T. e. Ip aOCO/IOTHOK HenO, 
HOUCHHOCTH J[bIXAHMA CepJeUHOMi MBILIIIbI, MbI HEOMHOKPaTHO HaOwofasH HacTy: 
JleHHe YaCTHYHOM UM NOMHOK O0Kaybl. CaMbIM yA3BHMbIM 3BEHOM, CJIeOBaTeI 
HO, B YCIOBUAX HapyuieHua pecuHtesa AT®, Kak UH B Culy4ae PHMOKCHH, ABIA 
CH TIpoBoAAuan cucTeMa cepa. Orciofla ecTeCTBEHHO NpeMOJOKUTH, YTO B 
HOBe BOSHHKHOBeHHA OOKaybl CepAla AOMKHO JeKaTb HapylieHve PeCHHTe 
AT® B mpoBofsamel cuctreme cepqua. JlelicrBuTebHO, BO BCe€X HalHX ONbITa 
rye Ha6soganacb On0Kaya, AT® cHuMauia ee, HE3AaBHCHMO OT IIPHUHHBI, BbISBAa 
qeH 9Ty OnoKayy. | 
J\ia WsOCTpauHu MpHBOHM KHMOrpaMMy OJHOroO OMbITa, KOra Ha CBe? 
IIPHrOTOBJIGHHOM Tipelapate cepa OTMeyaIHCb ONOKAa HM apHTMHA, KOTOP 
CTOHKO YepXKHBAIHCb Ha IPOTAKeHHU AWHTebHOrO BpeMeHH. Bsesenne B Me 
(PyY3HOHHY!O KHAKOCTh aeHOosHHTpHpocdata cpa3sy %Ke BOCCTaHOBUO HOpMas 
Hylo cepfeuHy!o JeATebHOCTD (cM. puHc. 4). 
Becb H310%KeHHbIM MaTepHadl He OCTaBJIAeCT COMHEHHM B TOM, UTO aeHO3H 
TpHdocpopHan KucNOTa HM ObecHeunBalollHl ee PeCHHTe3 Mpouecc bIXaTed 
Horo (occbopHJIMpOBaHHA MMeIOT pelliaiojee SHaueHHe AA CPYHKUMH cepy 


ButeOckui TrocyapcTBeHHbiit Tloctym.10 
Me€AHUMHCKHH HHCTHTYT 13 XI 1955 


UWHTHPOBAHHAS JIATEPATYPA 


1B. A.Dureaprapar, Biochem. Zs., 227, 16 (1930); 251, 343 (1932); Mss. AH CCC 
cep. Ovon., 182 (1945). 2 F. Lipmann, Adv. Enzymol.,1 (1941). % B.C. ano 
Flucceprauns, JI., 1947; Yen. copp. Onon., 34, 244 (1952). 41. Lichtnecker, FJ 
Straub, Hung. acta Physiol., 2, 1—4, 1 (1949). 5 E.B.Ba6cxuni, A. E. Typsup 
rr. A. Epsuna, JAH, 74, 631 (1950). °F. A. Eps3uua, JAH, 77, 753 (1951). 
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Jloxrnaagnn Akagzemun HaykK CCCP 


1956. Tom 


C. A. BAJIESHH u 


108, N5 


XHMHYECKAH TEXHOJIOTHA 


B. b. PATAHOB 


MHEAHO-H3BHPATEJIBHAS KOPPO3NA A3SOTHPOBAHHOM CTAJIM 
CEPHOM KUMCJIOTOH, COMEPKALIEM MPHCAAKH 


(IIpedcmasaeno axademuxom A. A. Baacndunoa 17 X 1955) 


Kak oTmeyauiocb (+), MHeliHO-H30upaTenbHas KOpposua cra Meer MecTO 
JIbKO IPH BBeqeHHU B O,S—4,0 # cepHy!O KHCIOTY MpHcaoK, 3HayHTeNbHO 
M2KAIOUMX CKOPOCTb paCTBOPpeHHA Bcel MOBepXHOcTH MeTasma. OcobeHHO 


TKOH JIMHeEHHOH KOppo3HH Mp 3STOM 
WBepraeTcH asOTHpOBaHHas CTaub (?). 
JjanbHeniiuMu HCcIeqOBaHHAMH, BbI- 
WIHCHHBIMH 110 TpexkHeH MeTONKe 
€ TEMH 2Ke JH9JIEKTPHKaMH B KavecTBe 
eTbeli (pasbl, YCTAHOBJICHO, 4TO TIpH- 
WKH K CepHOH KuCJIOTe, BJIHAIONIMe 
HMYIe€CTBeHHO Ha IIpouecc KaTOAHOTO 
CCTAHOBJICHHA HOHOB BOAOposa (Kaui 
JUCTbHIH, TeTpadpeHusdocponu HoAu- 
bit H OPOMUCTHI), TIpHBOAAT K Oosee 
TCHCHBHOU  JIMHeHHO-H380HpaTebHOH 
pposHH, 4eM TIpHcaqkKH mpeuMyuie- 
3CHHO aHOHOTO J[eHCTBHA: MOHO9STAa- 
faMuH, WHpwyauH u_ |-q_u9THIAaMHH- 
IMHMHOMeCHTAaH. 

Cxa3aHHoe usocTpupyetca Tao. |, 
<OTOPOH MpHBeeHbI JaHHble 10 JIH- 
HHO-H30UpaTesIbHOH KOPpO3HH a30TH- 
BaHHOU cTamu BO, A H2SO, B mpucyT- 
HH TIpHcayoK pH 6-4acoBoH 9KCIIO- 
Iuu. Temnepatypa npoBeyeHua HCIIbI- 
ia 17+-1,5°. 


23 
£4 


S 


/nybuHa bopo3sde 
fon 


i] 


12 Lb Ya. 


Pue. 1. KuueTHka JIMHeHHO-M30HpaTeb- 

HOH KOppo3sHH a30THpoBaHHOlt cTamH™B 

3aBHCHMOCTH OT cocTaBa mpucagKu. 0,5 7 

H2SO,. a —0,1 ma_ rterpapexumdoco- 

HHUA HO_UCTOrO; 6 — TO. Ke-+ 10. ma 

STaHOIaMHHa; 6 —TO Ke, 4TO a, + 
+200 Ma sTaHomamuHa 


CnejyeT OTMeTHTb, STO MAaKCHMYM rVIYOMHbI JIMHeEHHOH KOppO3Hu MpHXxo- 
[cH Ha TAKYIO KOHUCHTpalMio MpHcaoK K CepHOH KUCOTe, KOTOPaHn ABJIA€T- 


Ilpucanka | 


Tetpadenuapocponnit 
Opomucth ... - 
Tetpadenusdpocpountt 
HOMMCTHIN . oes he 
Kanuti WomMCTHIM. . sw 
IJupu yun sees 
MonwostaHomaMHH .. . 


TaOmuna if 


Kouil., | Cory6una 
JIHHe HHO 
MMOWI) J KOPposuH, 
1,0 9,4—9,8 
O1=—=25,0 5,8—7,8 
0,4—0,2 6,0—8,5 
50—200 4,5—5,9 
00—200 4,9—0,9 


ONTHMAIbHOl C TOUKH 3peHHA CHH2KCHHA CKOPOCTH pacTBopeHus Bceli Mo- 
yxHOCTH OOpasnoB. JlanbHefimee yBemMyeHHe KONMUeCTBA MHTHOUTOPOB yMeHb- 


€T JIMHeMHO-H30uNpaTeIbHOe paspyileHHe MeTaJIJa. 
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Terpatenuspocorni 6pomucratit WH uOuCcTHI, Oy Lyd BBeCHHEIM B OM 
HaKOBOH KOHI{CHTpauuH B CepHy!O KMCJIOTY, HOPMasbHOCTh KOTOpOH 13M 
HaeTcA B 8 pas. (0,a—4,0 4 B mpejemax OmbITa), HpHBOAAT K OJHHAKOBOHM I 
rilyOHHe HW WHpHHe KOppO3HOHHOK OoposAbl JMHeEHHOM KOppO3HH a3s0THPOBal 
HOU cTaJH. 

CoeyuHeHuA HepBoro Tua, AoOaBNeHHbIe B H2SO,, OOyCOBJMBAaIOT o6pa3 
BaHHe HECKOJIbKO MeHee INMPOKUX KOPPO3SHOHHBIX OOpO3f, YeM TIpHca KH, BJM AL 
lJMe MIpeHMYyIeCTBeHHO Ha aHOf{HOe pacTBOpeHHe a30THPOBaHHOrTO COA. IT 
pe3yJIbTaT HaXOJUTCH B COOTBETCTBHH C TeM, YTO OOJIbIIMHCTBO 3aMeJIMTeIE 
KOPpO3HH a3O0THPOBaHHOM CTasH, BOSelCTBYIOUIUX TvlaBHbIM OOpa30M Ha K 
TOJ[HbIM TIPOWeCC, OKA3bIBalOTCH MeHee 9tp(eKTHBHBIMH B CMBICJIe€ YMeHbINeHH 
WepaBHOMePpHOCTH PacTBOpeHUA MOBepXHOCTH, He 3all\Mllad MeTaJIJI OT BOSHUKH 

BeHHA OTICJIbHbIX KOppt 
oe 3HOHHBIX TIATeCH HU 3! 


a O6HapyxXeHHble 3aK 
HOMepHOCTH corsacytor¢ 
08 Cc TeOopeTHuecKHMH IIpe, 
Ss’ CTaBJIGHHAMH O TIpoLecc 
8 JIMHeHHO - H3ONpaTeJbHC 
© 06 KOppO3HH, YKa3aHHbIy 
s B TIpeybiqyujeM coodny) 
8 Huu. Bowpwad HHTeHCHY 
QO4 HOCTbh JIMHeHHOH KOppt 
a 3HH TIpH oOaBseHHuH | 
a | KMCWIOTe MIpHcaqoK WepBl 

D 


rO THMa MO*KeT ObITb 00} 
ACHeHa TOBBILICHHOH cri 


OW JIbHOCTBIO IYSbIPbKé 
ra3000pa3Horo BOMOPO} 
Puc. 2, Cumxenue ckopocru mnHelinof Kopposuu mpu co- Ha WOBeEPpXHOCTH aSOTHpy 
BMeCTHOM JleHCTBHH MpHcanoK ABYX  THMOB. 1,0H H2SO,. BaHHOrTO CJIOA Y rpanil 
@&— MUpHIHH H Ka JTHH HORUCTHIN; Ce TUDARBE H TeTpae- nomwH(as Horo KOHTak 
i 


0 20 40 60 60° 0 %nupuduna 
100 &0 60 40 20 O%KI 
100 0% Rd 


nunocounit (RJ) Han6onee  mo0s10x} 

TeJIbHbIe Pe3yJIbTaTbI Tf 

JIYYeHbI MpH OHOBpeMeHHOM BBeeHHH B KHCJIOTY MpucaoK OG6oux rund 

HanpuMep KaWA HOAMCTOrO H NMpPHAUHA, TeTpadenuscpocponHua uoUucToro} 

MOHOSTaHOaMuHa HT. 0. B sTOM culyyae Pe3KO CHM2KAeTCA H CKOPOCTb pacTE 

peHHA BCero MeTaJJIa, HW U3bxA3BJICHHOCTb NOBEPXHOCTH HM, KaK BU]HO 
puc. | u 2, mHHelino-u360upaTembHOK KOppo3sHH OO6pa3sios. 

Jlauupie puc. | cBuyeTesbcTByoT, KpoMe Toro, 0 TOM, 4TO IpH BBeseHI 

B CepHy!0 KMCOTY KaK HHMBUyabHbIX, TaK M KOMMJI€KCHBIX TIpucayoK ch 

POCTh JIMH€HHO-H30upaTeNbHOH KOPppO3HH YyObIBaeT CO BpeMeHeM. 


Mockosekuh rocyapcerseHabii Tlocrynuao 
nefaroruyeckult WHCTHTYT 15 X 1955 
um. B. VW. Jlenuna 


LMTHPOBAHHAS JIMTEPATYPA 


‘C. A. Banesuu, B. B. Parunos, JAH, 90, Ne 3, 403 (1953). 2 C. A. Bi 
aesuu, B. B. Patuuos, JAH, 85, Ne 2, 367 (1952). ) 
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XHMHYECKAA TEXHOJOTHA 
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YueH-Koppecnonyent AH CCCP H. H. MJIAKCHH, 
P. I. WIA®EEB u C. I. SAHILEBA 


IiPHMEHEHHE ABTOPAJMOrPA®HYECKOFO METOJIA 
HCCJIEXOBAHHA K H3Y4EHHIO PACNPEJIEJIEHHA 
_ SJIOTAWMOHHbIX PEATEHTOB HA MOBEPXHOCTH UACTHIL 
4 . MUHEPAJIOB 


B TeyeHue MHOrHX JleT paquorpapHyecKH MeTOA HccIeqOBAnUA TIpUMeHsICA 
JI OOHAPYKeHHA ECTECTBCHHO paMOaKTHBHbIX 3JIEMeHTOB, BXOJALIMX B COCTAaB 
JaSIMYHBIX MHHepanos. PasBuTHe paynocboTorpaduyeckoro MeTOJa cCBA3aHO 
> IIpHMeHeHHeM paWOaKTHBHbIX H3SOTONOB B KayecTBe HHAUKaTOposB. B mocnex: 
Hue TOj[bl pasM4uHOe JeHCTBHe palMOaKTHBHBIX H3yyeHHH Ha cboTorpaduye- 
CKY!O 9SMYJIbCHIO HCMOMb3yeTcA WIA H3YYCHHA paclipeseeHuA BKIIOUCHHH B MH- 
AepaybHbIxX arperaTax (1), a Takxe JIA H3yYeHHA pacipeyemeHua pearenToB 
NOBepXHOCTH MHHepasios (*). M3yuenve pacnpeyeseHua peareHToB Ha ucKkyc- 
TBCHHO IIPHPOTOBJICHHbIX aHllupax He JaeT BOSMOKHOCTH CjlelaTb HeoOxo- 
MMbIe BHIBOJLI AIA Teopuu cbioTraynu. B smuTepatype HMeloTCA yKa3aHHA oO 
PHMeHeEHHH MeTOJa paquorpadpuH UW K MeTaJJIMYeCKHM NOpouiKam (1,%). 
_ Hamu paquorpaduueckuit MeToy HccIeqOBaHHA IIpHMeHeH K H3yYeHHIO pae- 
APeeeHHA (PsOTANHOHHBIX PeareHTOB HelOcpeACTBeEHHO Ha eCCTECTBEHHBIX rpa- 
HAX MHHepaJbHbIxX 4YacTHL. 
IIpu mpopeyeHHn JaHHblx UCCIeOBaHHl UCHOJIb3yeTca CueyIoulad MeTOMKa. 
J6eciiaMIeHHbI MOpOwWOK MHHepasla KpynHOcTbio —500+-74p noypepraet- 
CA BOSJelcTBHIO KCaHTOreHaTa, COfepKallero pauoakTHBHbI usoTon S*. 
KOHTaKT NOpomika C pacTBOPOM KCaHTOreHaTa OCYLIeCTBAeTCA MyTeM Mepeme- 
MWMBAHuA pH oTHOWeHHN T : PK=1 : 5. [locne o6paborKu nopomka pacrBopom 
JeareHTa-coOupatesA MpOM3BOHTCA OTMbIBKa YaCTH KCaHTOreHaTa, HeIpOuHO 
3AKPeNMBIUerocA Ha NoBepxHocTH. IlocefoBaTeJIbHad OTMbIBKa IPH Tepeme- 
UMBaHMH TpOMSBOAMTCH AO JOCTHKeHHA NMOCTOAHHOM MHTCHCMBHOCTH /-H3ay- 
JeHHsA. ; 
BpicyuieHHad Ha BO3yxe OnpeseseHHad HaBecKa YaCcTHL, NOMeLLaeTCs B Kac- 
SeTy JIA PpaMOMeTPHpOBaHUA AKTHBHOCTH, BeMMYMHA KOTOPOH CJYAXHT OCHO- 
3aHHeM JIA YCTaHOBJeHHA BpeMeHH 9KcMOHNpOBaHusa. UacTulbl MOHTHPYIoTcA 
Ja IIMOCKYIO MOBEPXHOCTb MacTHIHHa, HaXO/ANeroca Ha TpeMeTHOM cTeKJe, 
{ yKlaybipaiorca Ha -yyBcTBHTeIbHy!I0 nuiacTHHy Tuna MK jaa aKcnouMpo- 
3aHH A. 
Tlocne sKcno3HIjHH B TEMHOTe MU NpOABMeHUA MOMyuaeTcA M3Z00parKeHHe pac- 
IpeeICHUA PakWOaKTHBHOTO H3O0TOMAa Ha MOBePXHOCTH HCCJeyeMbIX WaCTHIL. 
KomuuecTBo $-"acTHl, OcTaTouHoe Aid NOMyYeHHA YeTKOTO H300parKeHHA, 
ipuHaTo B 10% yact/cM® 9Su1eKTPOHOUYBCTBUTeAbHOH SMYJIbCHH MK-HHK®H. 
JrnewaTkH 3epeH, HMeBINMX HanOosee COBepINeHHbIM KOHTaKT C MOBEpXHOCTbIO 
IMYJIbCHH, (poTOrpadupyloTcaA B NPOXOJAIMLEM CBeTe. OjHOBpeMeHHO B OTParxKeH- 
{OM cBeTe IIPH TOM 2Ke yBeHYeHHH (poTorpadupylorcs CaM YaCTHIIbI C WeJIbIO 
ONOCTAaBJICHHA UX pebetba Cc MUKpopaguorpapHyeckuM u300paxkeHHem. Cpas- 
leHHe JIBYX OTMeVaTKOB JlaeT BOSMOXKHOCTL CYAHTb O pacmpefeieHnn pearenta 
ja uacTHlaX B 3aBHCHMOCTH OT XapakTepa HX MOBepXHOCTH. 
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Ha puc. 1 wu 2 mpupeyenbl aBTropaqMorpaMMa HM MMKpOcTpyKTypa YacTH 
raleHHTa, TIpekBapuTebHO OOpaboTaHHOH PacTBOPOM 3THJOBOrO KcaHToreHar 
ApTopaqHMorpaMMa MoKa3bIBaeT HepaBHOMepHOe paciipefeseHHe STHNOBOTO KCal 
ToreHaTa Ha MoBepxHocTH YacTu, ranenuTa. HecMorpa Ha CyMMapHYy!0 [JO 
HOCTb COM, JOCTHTAaIOULy!O HECKOJIbKHX YCJIOBHbIX MOHOCJIO€B, OTACJIbHBIC ya 
CTKH MOBepXHOCTH OCTAIOTCA He MOKPbITbIMH COONpaTeeM, YTO YKaSbIBaeT I 


Puce. 2 


Puc. 1. AsropaquorpamMa yacTulbl raeHuta, OOpaboTaHHOl STHOBbIM KCaHTOreHaTOM Kall 
180 


Puc. 2. Muxpootorpapua uactuybl rasenura; 180 


Puc. 1 


H30HpaTebHbIM MOCMeAOBATeIbHbIM POCT Ha OTJeJIbHbIX YUACTKAX MOHOCION 
6e3 3alOJHeHHA peareHTOM COCeQHHX yYaCTKOB MOBepXHOCTH uYacTHIL. 

Ha ocHopaHui paquorpaMM MOryT ObITb aHbl KOJIMGeECTBEHHbIe ONpesereHy, 
pacnipegqeeHua pearenta. C sTOH WebIO ONpesemseTca (hOTOMeTpuyeCKH M0 
HOCTh H300paKeHHA Ha OTCJIbHbIX yYaCTKaX AaBTOPaMOrpaMMbI MIpH MOMOILE 
mukpodporometpa. Ilo KpusBoli normomjeHua cBeTa B (PYHKUHH CyMMapHoro Ob 
JYYeHMA HaXOMAT KOHUCHTPalMH paWOakTHBHOrO H30TOMAa Ha KaxK]OM | 
HOM y4¥acTKe MOBepXHOCTH MHHepaua. | 

YkKa3aHHaA MeTOAMKa IIpHMeHeHa HaMH JIA MMHePaJIbHbIX YaCTHI C XOpOrl| 
BbIPAKCHHOH cnaHHOcTbio (ravieHHT, MMpHr). : 


Tlocrynu0 
12 I 1956 


HWMTMPOBAHHAA JIMTEPATYPA 


1G. Jagoda, Radioactive Measurements with Nuclear Emulsion, N. Y., 194% 
C. UW. Nonpxun, C. © Ky3pKun, B. M. Touwos, Lperupie metanan, Nol (1955 
B. 39. BahumtTedtu, Sas. ma6., Ne 7 (1955). + 
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Joraagn Akanemun way k CCCP 
1956. Tom 108, Ne 5 


I EOJOVH Ff 


é 


Ji. E. AW3EHBEPY u H. E. BPAYKHHKOBA 


K ®AYHHCTHYECKOM XAPAKTEPHCTHKE HH30B 
AOHEWKOPO TYPHE 


(IIpedcmasaeno akademukom H. M. Cmpaxobem 12 XII 1955) 


B ocHOBaHHH H3BECTHAKOBOL TOJIIH HHKHETO KapOOHa, H3BeCTHOH Ha 1OxKHOH 
Kpaune JlonemKoro GacceiHa, ycTaHOBseHa cBoeo6pasHan (payHa, B cocTaBe 
OTOpOl UMeIOTCA KaK THMMYHO JEBOHCKHe, TAK H HECOMHEHHO KaMCHHOYFOJIbHBIe 

PMbI. Ora *bayHa H BMelalollve ee OTMOKEHHA ObLIH USyUeHbI pAOM UccwejoO- 
aTejleH, HayWHasdt C KOHIa Mpommoro croserua (!*,4 1°), mpeumyuecTBeHHo 
O MaTepHaslaM H3 eCTECTBEHHBIX OOHAKeHHH B palione c. Kapaxy6nl, c. Croisl, 
. Hogporpouuxoro. B caa3u c U3yYeHHeM MaTepHasOB CKBAKHH, IpOOypeHHbIX 
Mech B MOCcNequHHe rob! YkKpanHCKHM TreOMOrHyecKHM YIIpaBJIeHHeM, a TakKe 
farofapA JONOJHUTeIbHbIM COOpaM (payHbl 3 OOHaKeHHH, B HacTOAUee Bpe- 
A MpeAcTaBAeTCA BO3MOXKHbIM HECKOMbKO JOMOIHMTb CyIMecTByIOlwe mpey- 
TaBJIeCHHA O TaJIeCOHTOMOrHYeCKOH XapakTepHcTHKe 9TOM YyacTH MOHeWKOrO 
aspesa. 

OrsoxKeHHA, BMelIaoulve yKa3aHHyto (bayHy, MpecTaBJIeHbI CepbIMH TOHKO- 
SPHHCTBIMH, HHOra CIMBHBIMH, OObIYHO IIMTUATHIMM, B pa3sHYHOH cTemeHu 
OJIOMUTH3HPOBaHHbIMH H3BeECTHAKAMH MH TOHKUMH IIpOCOAMM TCMHBbIX JIM 3e- 
CHOBATO-CepbIX, TJIHHHCTbIX CJIaHIeB, MPpHypOUeHHbIX TIpeHMYyecTBeHHO K 
WKHEM YaACTH TOJNIM; HHOrga BCTpeuyaloTcA MpocsIOM TeEMHOCepbIX 3ePpHHCTHIX 
ONOMUTOB. B-OAHOM ciyyae ycTaHOBsIeHa H Nauka HepaBHOMepHO3ep HHCTbIX 
ecuaHHkoB (patou B. By3uHopon), oruacTH COmpoBorwfaemMaAd CIOeM MeCTPbIXx 
THH C 2Kee3HCTHIMH OOOOBHHaMH (MmacTHK ccepocuyeputa, no A. I]. Porato 
)). Y c. Hoporpounkoro B OMMCbIBAeMBIX OTOMKCHHAX HaOsOaeTCA MOULHAA 
facToBad HHTpy3ua Nopduputa uu Tpaxvanyesuta (no YH. C. Ycenko). 

PaccmaTpuBaemble OTJIOx%KeHHA, BbIeteHHbIe A. I]. Poraem B kayecTBe HIK- 


" t 
SH 3OHbI TypHelicKoro sapyca (C,a), TpaHcrpeccHBHO s3asleraloT Ha OcayKaXx 


b 
poro (D3), um 6yporo (D3) AeBoHa, MHOrga Ha KpHcTaMM4eCKUX MOpofax. 
epexO]| 3THX OTJIOXKeHHH K BbILMeTeKallWM CJIOAM H3BECTHAKOBOM TOMUM CO 


jirifer medius (30Ha Cb) Bnomne noctenenubii, MakcuMaibHaa MOM{HOCTS 
HHO Tom (y c. HoporpouuKkoro) jocturaer 220—230 m*. 

B pesyibTaTe H3yYeHNA MaTepHaJOB 13 OOHAKeHHH U pANa CKBAKMH B palone 
ec. PasyonpHoro (B. Kapaxy6a), Crotmpt, HoporpouyKoro u Byarogaruoro, 
STO Tome ObINH ONpeseneHbI creqyroutue copmbI **: dopamunudepb!l — 
iberitina aff. maljavkini Mikh., T. sp. (mecramu cKxonenua), Archaesphaera 
andis Lip., Arch. sp., Parathurammina suleimanovi Lip., P. suleimanovi 
r. stellata Lip., P. suleimanovi var. irregularis Brazhn. msc., P. cushmani 
r. minima Antr., P. sp., Bisphaera malevkensis Bir., B. malevkensis var. 


. ° t 
* CormacHo nowyueHHBIM JaHHbIM (1953), H3BeCTHBIM B WHTepaType Paspe3 3OHbI Gya yic. Ho- 
rpouukoro (MomHocTbio Ao 110 M) cocTaB/deT JIMUIb BePXHIOIO MOJIOBMHY TOV, 3aulerarouler 
Ky MeBOHOM H Clb, 


** Popamunudepbhl H u3BecTKOBbIe BOZOpocM onpesentenbt H. E. BpaxkHHKOBOH, CTPpOMa- 
jopsl u Kopaamtt —H. Il. Bacumox, Opaxuonogzp — JI. E. AiizeHBeproM, ocrpakoybl — 
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randis Brazhn. msc., B. irregularis Bir., B. variabilis Brazhn. msc., Hypera 

aie sp., Glomospiranella primaeva (Raus.), Gl. aff. primaeva (Raus.), G 
mospira (?) sp., “Rournayella discoidea Dain, Brunsiina sp., Quasiendoth 
communis (Raus.) (mecramu cKkonsenus), Q. kobeitusana Raus., Umbe 
cf. bella Masl; crpomaronoppt — Rosenella (?) sp.; Kopasuibt — Roemerip 
aisenvergi Vass. msc., Syringopora ramulosa Goldf., S. reticulata Gold 
KpHHoMJen (MHKpOcKONMYeCKHe OOJIOMKH, €MHHYHO); OpaxHomojbl — Sc 
chertella planiuscula (Sem. et Moell.), Chonetes hardrensiformis Rot., 2 
ductus kalmiusi Lis., Pr. (Linoproductus) panderi Auerb., Camarotoec 
domgeri Tschern., C. panderi (Sem. et Moell.), C. doni Rot. mSsc.., C. kalmi 
Rot. msc. (mécramu cKonsenua), Ambocoelia urei (Flem.), Athyris ex gr. s 
pyriformis Sem. et Moell., A. aff. subpyriformis Sem. et Moell., A. sp.; Mea 
racTponoys; ocrpaxogbt — Bairdia volnovachaensis Gor. msc., B. stylaen 
Gor. msc., B. reticulata Gor., B. tschernyschevi Gor. msc., B. triang 
Gor. msc., B. granireticulata. Harl., Acratia volnovachaensis Gor. msc., 
raparchites okeni (Miinst.), P. ukrainicus (Tschern.), P. spinosus Gor. m 
P. suborbiculatus (Miinst.), Cavellina alta Gor. msc., Sansabella donetzia 
Gor. msc.; Kloedenellitina antiqua Gor. msc., Eridoconcha (=Astarte so 
alis auct.) carbonica Gor. msc., E. donetziana Gor. msc., Glyptopleura D 
cata (J. et K.), Gl. sp., Bairdiacypris sp., Primitia sp., Kirkbya sp., Bo; 
pocam —-Solenophyllum palaeozoicum Masl., Praechara aff. chovanensis B 
Girvanella, Ttpy6uaTble H BepeTeHooOpasHble BOAOPOCIH; MpOOeMaTHYeCKHe 
pa30BaHHa (NOBAAMMOMYy, BOOpocun). 


TIpeo6mayaromlee OOIbIIMHCTBO NlepeYHCJIeHHBIX BHOB, OCOOeHHO KOpaliyi 
Ww OpaxMonog, a TaKXKe CTPOMATONOPbI H H3BECTKOBbIe BOOpociM BcTpeye 
B BepXHeli YacTH TOMUIM; B HH%KHEM YaCTH ONHCbIBAaeMOrO pa3spe3a HaOsMIONAaI 
HeMHOPOUNCIeHHbIe POpaMMHHepb! H OCTPaKOJbl, KOMYECTBO KOTOPBIX B BBI 
JI@KAMNX MayKaX 3HadHTebHO BOSpacTaeT, HO BHAOBOM cocTaB He MeHseT 
Takoe pa3JIMyHe B KOJMYeCTBEHHOM pacupefevleHHH USyYeHHO (ayHbl MO 
WaTb OCHOBAHHe AIA NOLpasqeeHuA paccCMaTPHBaeMOM 3OHbI Ha Be YacTH| 
noysonpt Cla, uw Clap. 

BaxKHO OTMeTHTb, YTO (POPMbI, paccMaTpHBaeMbIe HHOa B KayecTBe PyKO 
AWAX [yim MeBona (Eridoconcha= Astarte socialis, Quasiendothyra ex gr. ¢ 
munis) HIM KAMCHHOYTOJIbHBIX OTJOKEHHU (MaccoBble ONccepbl, HHOra Te 
Quasiendothyra ex gr. communis), Np JeTasIbHOM MOCOMHOM U3y4eHuH OT 
XKCHHH OblIM HalieHbI Kak B HWMKHEH, TAK HW B BepXHel yacTu paccMaTpHBaeme 
paspe3a, IpH¥eM BO MHOFHX CJIyuYaAX BCTPeyaJIMCb COBMECTHO B OJHUX H TeX 
wTyax MOpofbl, HHOra B OMHHX HW TeX %*Ke wuHdax. Boxopocnau Praech 
wv Solenophyllum, scrpeyenubie WHUIb B BepXHeli uacTH paspe3a, TaKxKe 6 
HalHJIeHbl COBMeCTHO. 

AHasIM3 TIpMBeeHHOFO BbINe CIHCKa HO3BOJIAeT YCTaHOBHTh cwleyrouree 

1. Cymecrsyromje mpeycTaBeHHaA O CMelaHHOM Je@BOHCKO-KaMeHHOYr 
HOM XapakTepe bayHbI paccCMaTpHBaeMOli TOM MOTHOCTbIO NOATBepxKa 
HMCIOULMMHCA Telepb JaHHbIMA M0 WesOMy pxAAy rpynl uckonaeMbIxX oprak 
MOB, KaK H8yUaBIUAXCA B MpPOLIJIbIe rob, TAK HW pakee He OXBAYeHHbIX H3yYeHU 

2. B oTrHOWeHHH Napamnemu3auuM «mepexoqHbIxy cn0eB JloHGacca c nid 
HbBIMM OTJIOXKECHHAMH Jpyrux palionos CopercKoro Coro3a Hy2KHO yKa3aTb, | 
M3YYeCHHE MMECIONLAXCA B IMTepaType MaTepHaJIOB MPHBOAHT K BbIBOJY O TOM, 
OTJOKEHMA Ha rpanule eBoua HM KapOona B JloneKOM Gacceline (30na Cia’ 
A. I]. Poraio) Han6onee 6nu3KH 0 COcTaBy UCKOMaeMbIX OpraHH3MOB K XOE 
CKHM (BepOsITHO, O8epCKO-XOBaHCKHM), a TakxKe u OuctepoBbIM COAM Pyce: 
MaTPOPMBI, C KOTOPbIMH MX H cyeMyeT conocTaBJATD. 

Hekoropbim NojTBepxKeHHeM STOrO BbIBOJa ABIAeTCH ykasanue B. H.. 
xoro ('#) Ha coBMecTHoe Haxoxyenue Astarte socialis Eichw. u Camarotoec 


kalmiusi Rot. (mecramu o6pa3yiomux MaccoBble CKOMIeHUA B 30He Cla 

Oacca) B O8epCKO-xXOBaHCKHX paspesax cpequero TlopomKba u 3aBOmKbA.. 
3. Yimeroumecs tTenepb (bayHuctuyeckne jaHHbie NOUTBEPXKaror 3p 
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A. I]. Poraa (1°) 0 tTypnetickom Bospacte M€peXOJHBIX COeB, HJIM 30HbI Cla 


TouOacca, a OTciofa, BepOATHO, H O3ePCKO-XOBaHCKUX Cu10eB Pycckou muiatdop- 
Mbl. OO STOM CBUJeTeMbCTBYeT MOABMeHHe HOBOTO THNMa *ayHbl (popamunndep, 
sbIPA2KCHHOE B INMPOKOM Pa3BHTHH peycTaputeselH cem. Tournayellidae c 3a- 
JaTOUHON CenTauMel. Quasiendothyra ex gr. communis (Raus.), o6pasyromue 
3 HEKOTOPBIX IIpOCIOAX MACCOBbIe CKOIJICHHA, MPeACTAaBAIOT SHAUHTeNbHO 60- 
1€€ BbICOKHH YPOBeEHb SBOMIONMOHHOTO pasBHTHA NO CpaBHeHUio C JeBOHCKUMH 
bopamunndepama. 

Mutepecno ormetutb, uro JI. II. Pposqunona w H. C. Jle6eqena (3) yKasbr- 
3alOT Ha COBMeCTHOe HaxoweHHe Quasiendothyra ex gr. communis (Raus.) 
1 Spirifer medius Leb. B xopauckux coax Konso-Bumepckoro kpas. Caeqyer 


PaK2KE YKA38aTb, YTO KOMIMJIECKC OcTpakOJOBOH (pay HbI SOHBI Gia WMMeeT, 110 MHEe- 


mo C. B. Topaka, KaMeHHoyroJIbHblli OOK. 

YOeqUTeIbHBIM JOBOA B MOb3y OTHECeHUA MHTepecyiomeli Hac TOMI K 
KAMCHHOYrOJIbHOH CHCTeMe, Kak 3TO OTMe¥aIOCb paHee u A. II. Poraem, upegcra- 
BIAeT OOWIMH XO reOMOrHyecKoOrO pasBUTHA, IPOABMBIIMLICA B STO BpeMA LWIMpoO- 
KOH TpancrpeccHeli MOpA Ha 3HauHTebHbIX TeppHTOpusnx. Kpynubie H3MeHeHHA 
B PaSBUTHH TeOJOrHYeCKHX MpOWeccoB OOYCJIOBHJIH CYUIeECTBCHHbIe H3MeHeHHA 
YCIOBHU CpeAbl H COOTBETCTBEHHO BOSHHKHOBeHHe HOBOFO, KaMeHHOYTOJIbHOrO 
Tua (payubl. JlomuBanve Wemoro pala HavOomee YCTOHMYMBbIX JEBOHCKHX (OpM 


HE IIPOTHBOPeYHT OTHECEHHIO OCAJKOB 3OHBI Gta JlouOacca M €€ aHaJIOrOB B JIpy- 


rHX perHOHaX K HOBOMY, KaMCHHOYrOJIbHOMY 9TAally pa3BHTHH 3eMHOHM KOpbi. 

4. IlonyyeHuble 3a MocmeqHee BpeMA CBeEeHHA O pactipocTpaHeHWH OUeHb 
XapakTepHbIX JIA TepexoHbIx cnoeB Eridoconcha (=Astarte socialis auct.), 
Quasiendothyra ex gr. communis (Raus.), cBoeoOpasnpix Bisphaera, Tak 2xe 
KaK H HEKOTOPbIX JPyruX (POpM, MOKa3bIBaloT, YTO 3TH BHAI He MOryT ObITb HC- 
MOJIbSOBaHbI KaK PYKOBOJAMHe HCKOMAeMBbIe Ip MpOBeeHHH TpaHHIbl Mery 
J€BOHOM MH KapOoHoM. Hecmotps Ha yacTo HaOsOalollylocaA IpHypOuveHHOCTb 
Me€pBbIX JByX (OPM K HWKHUM comm; a Bisphaera kK NOKpbIBalouuM WX TaukaM 
OTJIOMKEHHH, MePpeXOHbIX OT JeBOHa K- KapOouy (1,7), COBMecTHOe Haxo*KeHHe 
YKa3aHHbIX (POpM B pxae paspe3sosp JLonenKoro Oaccelina, a 'TakxKe B palioHe 
Cpispann (*) u Jlono-Megpequukux noguaTul (11) He QaeT papa CuMTaTb UX 
DaASHOBO3PaCTHBIMH HU, TeM Oovlee, IPHHaMexallluMu pasHbim cucTremam. Ha6sio- 
WaBLIHeCH BO MHOrHX cyuadX pa3sIMYHA B BePTHKaIbHOM pacmpocTpaHeHHu 
Eridoconcha, Quasiendothyra ex gr. communis u Maccopprx Bisphaera, moBH- 
[IMMOMY, OObACHAIOTCA MpPHypOUeHHOCTbIO STHX MCKOMAeMbIX K OTJIMYHBIM 
B (pallMasIbHOM OTHOINCHHH THIAaM OCaKOB. 


VUucrutyt reomormueckuxX HayK Tlocrynust0 
Akaylemuu HayK YCCP 27 VI 1955 


UMTHPOBAHHAA JIMTEPATYPA 


1 JI. M. Bupuua, Cops. reon., Ne 28 (1948). ? JI. M. Bupuna, Hsp. Nel COCR. 
sep. reon. No 5 (1949). 3 JI. TI. Tpos3sauaosa, H.C. JIe6exesa, Tp. BHHIPH, 
q.c., 81 (1954). 4H. UH. Jle6enes, Mas. Teor. xom., 12, No 3—4 (1893). ° K.M. Ju - 
suuetn, Hsp. Jloucx. nomutexu. uucr., 1, 2 (1912). ® K. HW. Jlucumstu, Xossiicrso 
Mon6acca, Ne 2 (1922). 7K. WW. Jiucuun, Hse. Jonck. nonntexn. unct., 9 (1925). 
SALT]. Potad, Tp. BPO, 356 (1934). ® A. Il. Pota 4d, Honenxnh kamennoyrovbubit 
sacceiiu, IOxuaa aKckypcna XVII MIK, 1937. 1° A. Tl. Porat, Tpyap XVII Mexg, reon. 
conrp., 1, 1939. 4 C.B.Cemuxarosa, B. A.Curosa, K crparurpabun 4 reono- 
MyecKOli HCTOPHH JeBoHa H KapOona Ha Pycckoli naarbopme, 1951. ” B. H. Tuxnh, 
56. Hesou Pyccxoit maarbopmu, 1953. 1% 0. H. Uepuumes, Popa. xypu., 1 (1886). 
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PEOMOLH) 


B. A. BAJIAEB wu H. Tl. EFOPOBA 


HOBbIE JIAHHbIE O MALIMMCKOM CBHMTE 
(I1pedcmaeaeno axademukom C. H. Muponossim 13 1X 1955) 


Teonormyueckuve MaTepHaubl, MOyYeHHbIe B pesybTaTe OypeHua 3a mocale} 
Hue 3—4 roa Ha Teppuropun Bomro-YpanpceKol HepTeHOCHOK MPpOBHHUMH, 3Hé 
YHTeIbHO YTOUHHIM COepKaHve OTCbHbIX NOLpassqeseHHu ApycoB jeBo 
H KapOoua. B To Ke BpeMA BbIACHHIOCb, YUTO HEKOTOPble M3 STHX NO pasfewen 
OUCHb pasHOpeyHBO OXapakTepH30BaHbl (PayHOU, a TpaHUlbl APyYCOB CTaJIH CHO 
HbIMH. B yacTHOCTH, BeCbMa CHOpHOH OKa3alacb TpaHHlla Mexy 2KUBETCKM 
HM (paHcKHM ApycaMuv, a HMKHUH WIeH MOCcNeqHerc, NaliMHcKad CBMTa, cTa 
HeompefesIeHHOH 10 OObeMy HM COJepxKaHHio. 

TepMuH «namulickaad cBuTa» BiepBble mpeqmoKkun A. K. Benoycosn ( 
B 1937 r. A TOMI KeMe3HCTLIX PyOHOCHBIX MOpo, B OCHOBHOM IJIMHUCTHI 
M KapOOHaTHbIX, MeCTaMH B OCHORAHHM MeCYaHHCTbIX HM THMMYHO pasBHTbIxX 
palione Apxaurenpcxo-IlammicKkoro 3aBofa Ha 3anmaqHom cKoHe CpejHer 
Ypana. Ilo BospacTy OH cuHTas ee NepeXOQHOH OT X%KHBeETCKOFO K (paHCKOM 
apycy Ha OCHOBaHHH Toro, YTO B pale paspe30B OHA 3aleraeT Ha pa3JIMUHbI 
COAX XKHBCTCKHX H3BECTHAKOB H MOKPbIBaeTCH H3BECTHAKAMH, CBOMCTBeHHBI 
KYOOHHbIM CIOAM (paHcKoro sapyca. HeckowpkKo mosqHee ee HHKHEPpPaHCcKM 
BO3pacT OblI OOOcHOBaH paSotamu B. H. VMpanora (?) u B. II. Mapxoscxoro (4 

Camoli HMKHeH cTpaTHrpadpuyeckoli eqHHMUeH (bpaHcKoro apyca 3Ta CBUT 
Oblla pH3HaHa nocse padot B. II. Mapxorpcxoro (4) u C. M. Jlompaue 
H.T. Youna u B. C. Menemenxo (7). C sroro BpeMeHu C STO CBUTOM cTamu Cc 
MOCTaBJATh He*TeHOCHble NOpoyEt WeBoHa MogoroseKoro IIpukambsa u Sana 
BalikupHu, 3aleraiolive MeKy %*KHBeTCKUMM M3BeCTHAKAMH H KbIHOBCKY 
CJIOAMH. ) 

HeckobKoO o3qHee K NallMlicKol cBuTe (TOME) CTaIM OTHOCHTh KOMIJICK 
TaCTOB, 3aleraroujuxX MerxkKy «Cpe HAM» (9KHBETCKHM) H «BepXHUM» (KbIHOBCKHI 
U3BeCTHAKOM. TakHM OOpa3oM, HedTreHocuble ecuaHble Muacta! Dy u Dy, a TaK* 
MOACTHMAaIOllve H MOKPbIBaIOU[Me HX PIMHbI CTaIM CUMTATbCA OMHOBO3PaCTHBIM 
oOpa30BaHuAMH MalwMlicKol cBuTsl Cpeyuero Ypasa. 

Oguako B 1951 r. B. HW. TpoenompcKum u C. C. SauepH (7) B rimHax, nojycr! 
Naroujux NecyaHbl ntact Dj, Obl OOHapy2xXeH KOMMNIeKc 6paxHOnos, CBOLCTBE! 
HbIM KuBeTCKOMy sApycy. Iloce sToro HM xKHIOIO rpaHuly cpabcKoro sapye 
CTaJIM MPOBOAUTb yxKe 10 NOAOuIBe «KHeMOTOy MecuaHOrO macta Dj. 

B 1954 r. A. B. Buaqumuposoi u A. A. Poxyecrsenckoit (*) 6pm oOn 
pykeH B «YepHOM H3BeCTHAKe», SaslerarouleM M@KyY MecuaHbIMH WacTaM 
D; u Du, KommieKc ocTpakox BepXHexKMBeTCKOrO BOspacTa. DTO 3acTaBMAt 
HYDKHIOIO rpaHMlly (Ppavckoro sapyca emje pas NOHATh —Tellepb yxKe NOX M 
qouBy lecyaHoro miacta D;. B pesynbrare storo B BocTOUHBIX palionax Py 
CKOM NwaTpOpMbI Ha ROMO COOcTBeEHHO NawMcKOl TomMIM OcTaeTcA MecuaHBl 
miact D;, MWeHHbI (PayHbt HM MOKpbIBatomell ero TIMI. 

Bo3HuK BOMPOC: CTOHT JH B CBeTe STHX JaHHbIX OTHOCHTb HX K MaliMlicKo 
Tome? OAHa rpynia reonoroB upesaraer yupasquuTb TepMHH «alMiicKa 
CBUTAa» UH BCIO TOJIULY TEPpHreHHbIX MOPOM CYMTATh XXHBETCKOM, a HUKHIOIO Pp 
HUY Ppanckoro Apyca MpOBoOAUT NO MOAOWBe «HMKHeTO UsBeCTHAKa». JIpyrt 
CTaM MpHepxUBaTbCA TOTO MHEHHA, ITO TEPMHH «NallMiicKaad CBHTa» ceyé 
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OxpanHTb H MPH KOppevIAUMH Paspe30B HMPKHIOI YaCTb CBUTHI, BKNOUad MWiacr 
ii H <UePHbI H3BECTHHK»> CUHTAaTb BepXHeKUBETCKOH, a BePXHIOIO €@ YACTb 
muiactom D; cuvTaTb HuxKHeppaHcKoli. Bce sto cosyano HeM30e%KHY!IO B TAKUX 
Wyuaix TepMHHOOrHyecKylo MyTAaHHILy. 

Yr06bI BHECTH HEKOTOPyl0 ACHOCTb B pellieHwe STOrO BOMIpoca, aBTOpbI Ha- 
TOAMeH CTaTbu CoBMecTHO c A. H. Hasapenxo u A. I. Merpenxo metom texy- 
ero Toa OCMOTPeJIM TONOTHMMYECKHe paspesbl NalwHHCKOl CBUTbI, OOHaKeHHBIE 
OKpectHoctax Ilammiickoro 3aBoya no pekam [Ilaume, Bynxkaio u ux putToKam, 

Takxe 1oxKHee, 10 pekam Kycpe u Koilizpe. » 

CoOpanupili BO BpeMH 3THX MapUIPyTOB MaTepHan 3HauHTebHO YTOUHAeCT 
O3pacT H OOLEM MaWIHHCKOM CBUTbI H TEM CaMbIM TlO3BONIAeT Gomee TOUHO atu- 
OBaTb BO3PacT HePTeCHOCHbIX J@BOHCKHX IVaCTOB. 

Cpequ OcmOTpeHHBIX pa3pe30B HaHOovlee HHTepecHbIM OKa3a0ch OOHaxKeHHe 
lor Ne 3, pacrionoxKeHHoe MpHMepHO B 2 KM K CeBepo-BOCTOKY OT ToceIKa 
lauma. Syecb Hay 2KMBeETCKMMH H3BeCTHAKAMH 3avleralor: 

1. Ceppie TiMHUCTbIe H3BeCTHAKH paKYINeYHHKH C OOnbHbIMU Cyrtospi- 
ifer murchisonianus Vern. Buyumasa MoujHocTb oKoNO | M. 
~ 2. )KenTopatbie rIMHHCTEIeC H3BECTHAKH C peKHMH pakOBHHaMHU OcTpaKkOy 
WkKHeppancKoro Bospacta. MompHoctb oKoo 1,5 M. 

3. [MHbI H3BeCTKOBHCTHIe 3eeHOBaTO-cepble. MomHocTb oKoo | M. 

4. TnmMubl Kpacuo-6yppie. Momnyoctp 1,5 M. 

5. KpacHOUBeTHble OKee3HeHHbIe TIMHUCTbIC MOpOsbl C JIMH3aMH OONHTO- 
OH 2eesHOH pyybt. MonmHoctTh oKosio 3 M. 

6. Cepble JONOMHTH3HPOBaHHbIe TOJCTO HaCJIOCHHbI€ H3BECTHAKM C racTpo- 

OfaMH H OJMHOUHBIMH KOpaJiaMH. BuyuMaa MOUIHOCTb Oosee 15 M. 
{ Tloqo6uprii 2e paspe3 uMeeTca B OTKOCe JOporn, MepeceKatomleli 3anaquyro 
syuHHy p. Koes, HecKoIbKO HuxKe Kycba-AmekcaHy{popcKkoro mocesKa. 
ecb TakxKe NlaliMucKad CBHTa OKa3aslaCb MaJIOMOU[HOM HW B ee COCTaBe OTCYT- 
PBYIOT MeCYaHHKH (3aMeLIeHbI PIMHaMH UH aJIeBPOJIMTAMH), a IpeoOsaawuluMu 
€23HOCTAMH SABHJIHCb KPaCHOLWBeTHbIe OKeJIC3HCHHbIC TOpPObl. 

Tlockobky KpaCHOUBeTHble XKeJe3HCTbIe MOpObl ITOH CBHTbI UM B Apyrux 
MIOTHMHYECKHX pa3spe3aX OKASbIBAIOTCA OJHHM HW TEM Ke TOPH3OHTOM H OJH- 
AKOBbIMH 110 JIMTOJOrHYeCKOMy OOsIMKY, TO UX CTpaTurpadMyeckoe Mo0%*Ke- 
We, HCXOJ\A 3 JaHHbIX OOHamKeHHA Jlor Ne 3, onpesenseTca Kak Hu KHedpaH- 
kHe, KbIHOBCKHe CIOH. CyleqoBaTeIbHO, MaluMWckad CBHTa B 39TOM paliOHe AB- 
ACTCA HE TONbKO CaMOCTOATEJIBHBIM TOPH3OHTOM, HO H (pallHeH KbIHOBCKHX H3Be- 
THAKOB. 

CyMMupya pe3yuJbTaTbI HaOmOeHHH Hal TONOTHITMYCCKHMM paspe3saMH Ma- 
[MHCKOM CBHTBI, MbI JIPHIUWIH K CJIe{YIOUMM BbIBOaM: 

1. [lammlickaad cBHTa B OCHOBHOM CJIO%KeHa KPaCHOUBeETHbIMH KeJIE3HCTbIMH 
IMHUCTbIMM HW KapOOHaTHbIMH TOpOsaMu, KOTOPbie BO BCeX OOHAKCHHAX ABJIAIOT- 
1 TpeoOsaqawouluMH MO MOLLHOCTH. 

2. TlecuaHukH KBapleBble, pa3HOSepHHCTble He ABJIAIOTCA MOCTOSHHbIMH 
MCHAMH CBHTbI, a BCTPCYAIOTCH JIMIIb Ha KOHTAKTe ee C HHKEeJIexKalHMH Oovlee 
.EBHHMH cCpeHeeCBOHCKHMH TOpojaMu. 

3. Tlocremb CBUTbI JMTOJOrHYeCKH OUCHb HeMOCTOAHHA, yallle BCero elo CJly- 
UT pa3MbITa MOBEPXHOCTb XKMBETCKUX H3BECTHAKOB M perme Ooee [peBHUX 
JOCB H, KAK ObIIO OTMCYCHO BBIllle, COraCHbIi KOHTAKT C KbIHOBCKHMH H3BeCTHA- 
aMH . 

4. B kpopae cBuTbI B OOMbUIMHCTBe OOHAKeHHH BCTpevyaloTCA KbIHOBCKHe 
sBECTHAKH. ; 

5. Hu no o6anky Mopogd, HU 10 cTpaTurpatpHyecKOMy MOJIO*KeHH10 MaluucKaa 
sTa 2TUX TOMOTHMMYECKHX Paspe30B He COOTBETCTBYeT TOMY, UTO MPHHsATO T0- 
{MATb M10, 2THM TepMHHOM reowloraMH-HedraAnHKamMu. B pavoHax BOCTOUHOH 
eTH Pycckoit mmarpopMbl KOMMIeKC He*TeHOCHbIX NOpO, CONOCTABJIAeMbIT 
auniickoli cBuTOl, sBaeTCH Oomee ApeBHHM M0 BO3pacTy OOpasoBaHHeM, 
OCHOBHOM BepXHeKHBETCKUM, 3a UCKJIIOYeHHEM NecuaHoro MacTa D;, KOTOppIi, 
3MOXKHO, OKaxKeTCH Oa3abHbIM OOpa3s0BaHveM (ppaHcKorO sipyca. 
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Vi30x%KeHHOe BBbIUe CBMeTeEMbCTBYET, YTO IPH KOppevIAWHM HepTeHOCH 
nactos D; u Dy HeT OCHOBaHUA COMOCTABAAT UX C MalwHucKOH cBuToh CpefH 
Ypasa. Byjer OoneeqipaBHsbHbM MecuaHbii naact Dy ycnoBHO, 40 OOHapyxXKer 
B HeM KOMMVIe€KCa HCKOMaeMOli (payHbI HIM (PAOPb!, CUHTATb Oa3abHbIM OOpa 
BaHHeM KbIHOBCKHX cyloeB. B rex Ke palionax, rye nuiact D; orcyTcTByeT H HMee" 
TOJIbKO «BEPXHHli» KBIHOBCKHM H3BeCTHAK, HMKHIOIO rpaHuuy PpavcKoro Ap) 
GyleT MpakTMyeckH yOOHEe MPOBOAUTS NOM MOMOWBON STOTO HSBeCTHAKA. 

Bo u36exKaHne pasHopeyuii MbI peKOMeHJyeM TepMHH <«IlaluHHcKad CB 
COXPaHHTb TOJIbKO B M€pBOHAYAJIbHOM erO MOHMMAHHH AIA PpyOHOCHbIX NMOp 
pasBUTbIX B Wpefemax 3alaqnHoro cKona Ypaua. 

[lockombKy KbIHOBCKHe COM HM Ha 3amay{HOM CKIOHe Ypasa HW B BOCTOUH 
palionax Pycckoli nuatcopMbl uMetoT Ooslee YeTKYy!O (PayHUCTHYeCKyloO Xapak 
PUCTHKY, a «BePXHHM M3BECTHAK» OKa3aJiCA OOWeEMPH3HAHHBIM MapKUpytoul 
TOPH30HTOM, HX MOKa HW CuelyeT CUHTATb HanOoee HaeXKHbIM HHKHUM CTpa’ 
rpacbwyeckKHM YIeHOM (paHcKoro spyca. Es 

B cpere 3Toro Heb3s CormacuTpes C MHeHHem M1. Cs Mypappesa u E. E. i 
Hopa (°), YTO «Ha loro-BOCcTOKe TaTapHH KbIHOBCKHe CJIOM B NpexKHeEM HX TOHMN 
HHH CaMOCTOATeJIbHOrO CTpaTurpadHyeckoro 3HaveHHA He HMEIT, a NpecraBsA 
co6oli H3BeCTHAKOBO-IJIMHUCTY1O (palluio BepXHelh YaCTH NalMHcKAX CI0e 

[Jonbirka Hu Jipyrux reosoroB «HapacTHTb» NalwMHCKYy!O CBHTY CBepXy 3a:Ck 
cno0eB, COepxKalmlux (bayHy KBINOBCKOrO BpeMeHU, HAM KaxKeTCH HCKYCCTBeHHE 
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4 H. I. BACHJIEBCKAA 


HY)KHEMEJIOBAS ®JIOPA CEBEPHOHW YACTH 
JIEHCKOrO BACCEHHA 


(I1 pedcmasaeno axademukom H. M. Cmpaxoseim 14 XII 1955) 


 Ilepsbie cpegenua 06 ucKomaemoit cpnope Mesos0licKUx OTIO*KeHUE JleHcKoro 
aeceliHa OTHOCATCA K mpowomy cToseruio. B 1878 r. Teep (*) onucan He6oub- 
(Me KOJIJIEKIMM OTMe€YATKOB pacTeHHi, coOpaHupix A. JI. UekaHopcKuM 43 He- 
<OJIbKHX MECTOHAXO*KAeCHHH B HH3OBbAX p. Jlenbr. Teep orHec (uopy SOombuIHH- 
(Ba MecTOHaxomenui (BystyH, AakuT) kK cpeqHeropcKoll Ha OCHOBaHHH CxOj- 
Ba Ce C THIIMYHbIMH IOPCKHMH (popamu EBponbl HW TOMbKO JA (pIOpbl MecTOHa- 
oKNeHHA ATbIPKaH Npeymoaras HHKHEMeOBO BOspacr. 

Tlocneqyrouyve HaxXOKH (pmOpbl B 9TOM palioHe OTHOCATCH yxKe K TPUAMATbIM 
YlaM Hawero cromeTHa. OqHako chelMasbHOTO M3yYeHHA (pOpbi CO BpeMeHH 
cepa He MpOHSBOAHJIOCb, HEKOTOPble CBeJeHHA O Heli MOXKHO MOYeEPIHYTb. TOJIb- 
) W3 OTAebHBIX padort (3, 4), B KOTOPHIX NPHBOAATCA HEOOMbIUIHe CHHCKH pactTe- 
au. B 1936—1939 rr. A. V1. Pyces (3, 4) pacueHusat KOHTHHEHTAIbHbIe Me3030li- 
“Me OTJIO%KeHHA CeBepHOoH yuacTu JleHcKoro OacceliHa Ha Be TOJIMIM: JIGHCKYIO 
TKYMa IIpOucXoAUuT copa, omucanHaa Teepom) MH OJIeHeKCKYIO: KaxKylo U3 
AX OH Pa3jleJIHJI Ha HECKOJIbKO CBHT H BbICKa3aJI IIpeAMOJIO*RKeHHE O HHPKHEMEJIO- 
IM BOSpacTe JIeHcKOH TommH. Muenne A. V1. Dycepa 0 MeOBOM BOspacTe TOMI 
ANKOB, 3AKJIIOUAIONIMX «CpefHelopckyio» Glopy, OblIO NOATBeEPKAeHO B JaJib- 
SHILIEM HAXOAKAMU OOWJIbHOH H pasHooOpa3sHon (payHbl B OTJIOXKeHHAX, COrMAacHO 
YICTHMAIOMLUX sTy TOMY. Cpequ dayHpt H. C. Boponey yKas3pipaet: Aticella 
assicollis Keys., A. sublaevis Keys., A. crassa Pavl., A. sibirica Sok. u MuHo- 
ie [pyrHe BaslaHKMHCKNe BUI. 

B 1952 r. aprop HacToamleli cTaThH MpOM3BeJ MOCOHHbIe COOpbl pacTuTe/b- 
IX OCTATKOB H3 HECKOJIBKUX CBUT JI€HCKOM TONMH. OJHOBpeMeHHO B paciops- 
eHve aBTopa MocTynusau cbopa, coOpanHad Tam xe reosoramu II. VW. Tay- 
wHckuM, I. A. EpmMonaesppmm, Bb. B. Mapuenrodom u Ip. TlocmomHpit cOop 
WeTambHoe U3yyeHHe (PAOphbI NOZBOMUIH MpOcMeqHTb U3MeHeHHe COCTaBa pacrTe- 
iii B BEPTHK@JIbHOM HallpaBJIeHHH, BbIABHTb MOJIO{bI€ SJIEMeHTHI (PAOPbI Hi BbI- 
JIUTb B STO rope OTIeIbHbIE PACTHTeIbHbIe KOMIVIEKCbI (CHH3Y BBepXx): 
OCIOPCKHH, OyMYHCKHH HM OrOHep-lopAXCKHH, COOTBETCTBYION[Me OJHOHMCHHBIM 
TAM. 

Kiociopekuli KommseKkc BKouaer: Equisetites burejensis (Heer) Krysht. 
ir. parva var. n., Coniopteris burejensis (Zal.) Sew., C. kolymensis (Pryn.) 
mb.n., C. cf. arctica (Heer), Adiantites sp., Cladophlebis lenaensis Vachr., 

whitbiensis Brongn., C. cf. atyrkanensis Heer, Sphenopteris sp., Sclero- 
eris sp., Rhizomopteris magnus sp. n., Thinnfeldiasp., Nilssonia cf. schaum- 
irgensis (Dunk.) Nath., Otozamites acutidentatus sp. n., Ctenis sp., Ginkgo 
uttonii (Sternb.) Heer, Sphenobaiera angustiloba Heer, Czekanowskia rigida 
eer., C. setacea Hear, Phoenicopsis angustifolia Heer, Podozamites angu- 
ifolius (Eichw.) Heer, P. lanceolatus (L. et H.) Braun, Taxocladus sp., Pityo- 
yllum Nordenskioldii (Heer) Nath., Pityospermum cuneatum Nath. 

B 6ysayHckHH KOMMVJIeCKC BXOAAT cleqyioujwe BHAbI pacTeHuH: Equisetites 
rejensis (Heer) Krysht. var. parva var. n., Coniopteris burejensis (Zal.) 
w., C. onychioides Vasilevskaja et Kara-Mursa, Asplenium sp., Nilssonia 
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orientalis Heer, N. rigidifolia sp. n., N. sp., Pterophyllum bulunense sp. n 
Ginkgo Obrutsthewi Sew., G. angusticuneata sp. n., Ce sibirica Heer., G. Hu 
tonii (Sternb.) Heér, G. digitata (Brongn.) Heer, G. adiantoides Ung. emen 
Shap., Baiera sp. 1, Baiera sp. 2, Sphenobaiera pulchella (Heer) Florin, S. lor 
gifolia (Pomel) FI., S. longifolia (Pomel) Fl. var. platyloba var. n., S. angust 
loba Heer, Szekanowskia rigida Heer, C. setacea Heer, Phoenicopsis angust 
folia Heer, Ph. acutifolia sp. n., Ixostrobus Heeri Pryn., I. sp., Podozamite 
gramineus Heer, P. angustifolius (Eichw.) Heer, P. lanceolatus (L. et H 
Braun, P. ovalifolius sp. n., P. Eichwaldii Schimp., P. sp., Pityocladus sp 
Pityophyllum Staratschini (Heer) Nath., Pityospermum cf. Nanseni Nath 
P. cuneatum Nath., Schizolepis angustipeduncularis sp. n., Sch. sp., St 
norachis bulunensis (Heer) comb. n., Sorosaccus sibiricus Pryn. 

Eme 6Oonee OoraT oronep-iopaxckuli Komnuekc: Equisetites burejens! 
(Heer) Krysht. var. parva var. n., Coniopteris onychioides Vasil. et K.-M 
Adiantites gracilis sp. n., Asplenium rigidum sp. n., Cladophlebis sp. 1, (¢ 
sp. 2, Gleichenia Lobata Vachr., G. sp., Sphenopteris petiolipinnulata sp. n 
Nilssonia comtula Heer, N. nipponensis Yok., N. orientalis Heer, Ancomozami 
tes angulatus Heer, A. arcticus sp. n., Otozamites sp., Taeniopteris cf. arctic 
Heer, T. sp., Ginkgo Huttonii (Sternb.) Heer, G. cf. Huttonii (Sternb.) Hee 
var. magnifolia Font., C. adiantoides Unger em. Shap., Baiera tripartita sp 
n., Sphenobaiera angustiloba (Heer) Fl., Czekanowskia rigida Heer, C. setace 
Heer, Phoenicopsis angustifolia Heer, Ph. acutifolia sp. n., Ph. speciosa Heer 
Ph. sp., Podozamites gramineus Heer, P. gracilis sp.n., P. Eichwaldii Schimp. 
P. Eichwaldii var. Heer, P. latifolius (Heer), P. Reinii Geyler, P. striat 
Velen., Taxocladus cf. sutschanensis Pryn., Elatocladus sp., Pityophy la 
Nordenskioldii (Heer) Nath., P. Lindstrémi Nath., P. Staratschini (Hee 
Nath., Pityostrobus Gusevi sp. n., Carpdlithes sp. 

OTH KOMIVJICKCbI (Oph TECHO CBA3AHbI Mex yy COOOH MH NocTeneHHO Mepexe 
AT OAMH B Apyrou. 

Dypopa JeHCKON TOMI B WeJIOM pOACTBCHHA HH2KHEMEJIOBbIM (blopam APKTUK 
4 roro-BocTOKa CuOuph, OHa HMeeT CXOACTBO c (uopamu UInuu6eprena, Anack 
Semiu Ppanua Mocuda u ocodenuo Kopel, Canrap u Bypen. 

Oco60 cileqyeT OTMETHTS CYLIECTBOBaHHe CBA3H OFOHEP-OpAXCKOFO KOMILIeKC 
(proppl c d@uiopok Kome Tpenmanquu uv c BepxHeMenoBol dopo AnscKu (* 
OroHep-lopaAxXcKad (mopa oTpaxkaeT co6ol, NOBHAHMOMY, MpequecTByIOUI 
9Tall B paSBHTHH PaCTHTeMbHOCTH MO OTHOWICHHIO K alACKHHCKON (prope. 

YUNTbIBAA B3AMMOOTHOIMEHHA KOMIIJICKCOB (Oph JICHCKOM TOM, pacmp 
JeeHHe B HAX MOJIOMbIX (OPM PpacTeHHH HW CBASb UX C APyrHMu (biopaMu, MOXKH 
CUHTaTb BpeMeHeM OOpa30BaHHsA KIOCIOPCKOH CBHTbI HeOKOM, OyJIyHCKOli 
HEOKOM — allT H OrOHep-lopxAXCKOM —BTOPy! NOJOBHHY alira — Hayao ambO 

Bospact CBHT, YCTaHOBJIeHHbIi 10 OTMeYaTKaM pacTeHHii, Oonee us MeH 
MOATBEPAKAaeTCA CHOPOBO-TbWIbICBLIMH KOMIMI€KCaMH HM (bayHolt (meuenHnoybl 
IIo qannpm E. C. Kopxenescxoli u B. B. Tlapsopa, ciopoBo-nblibleBble KO 
MJI€KCbI KIOCIOPCKOH CBHTbI JaTHPYIOTCA MPeAWONOXKUTEIbHO TOTepHBOM, OyuJy 
CKOH — OappeMOM HM OroHep-lopsAXCKOH — alTOM H, BO3MO%xKHO, asbOom. H 
MHOPOUMCJICHHBIE MeeNMNO{bI M3 KIOCIOPCKOM CBUTbI CBUETEIbCTBYIOT, 0 MHE 
uuto [’. I’. Mapruncona, 0 Bospacre CBHTbI B Mpesesax BepXHero BasaHKHHa — 
HH30B POTEPHBA; TeeUMMObl HS OPOHEP-IOPAXCKOM CBHUTbI 10 BpeMeHH cBOer 
CYHI€CTBOBaHHA MOryT ObITb OTHECeHbI K BepXaM HWOKHeTO Mesa HIM Husa 
BepXHero. | 

Takum oOpasom, (biopa JIeHCKOM TOMMIM pasBUBanacb Ha MpoTsxKeHun MOUT 
BCerO HHKHero Media. PasBUTHe ee II0 NOCTeMeHHO; NO BHEMIHeMy OOmuKy pacré 
HMM M COCTaBY, B KOTOPbIi BXOAAT TaKHe 9JIeMeHTbI, Kak Coniopteris, Clade 
phlebis, Phoenicopsis, Czekanowskia, Podozamites, Pityophyllum, ona ABIACTC 
(bopok cuOupcKoro Tuna (°) HM OTHOCHTCH K HWKHeEMeNOBOL SopeambHOli Gor. 
HMKO-reorpaduyeckol o6mactu (1,%). 

J[pesecupie M KyCTapHMKOBbIe pacTeHus B STON (ope OblIM BbIPaxeHbI PHA 
rOBbIMH H XBOHHBIMM, a TpPaBAHHCTHIM MOKPOB COCTaBAAIH WallOpOTHHKH H XBOILE 
914 


Xopoulad COXpaHHOCTb paCTHTeMbHBIX OCTaTKOB H IIPHCYTCTBHE — IL@JIbIX 
STbEB, MYUKOB JIMCTbEB MH OOWJIMCTBEHHBIX MOOePOB CBUJCTEbCTBYIOT, UTO 3aX0- 
HCHHEe PaCTeHHH MpOMCXOAMNO 6.13 MecTa UX Mpouspactanns. YcnOBUA T1pOu3- 
STAHHA PaCTeHHH ObIIM OarONpHATHBIMH, KJIMMAT Obl AOCTATOUHO BaxKHbIM, 
[eM MOXKHO CYAMTb NO OoraTcTBy cOcTaBa pacTeHUii, MO UX WHpOKOMY noMay- 
My paciipOcTpaHeHuio HM HasM4HIO cpeu OcayKoB yrueil. 

JIlecKas (piopa oTHocuTcs K (bopaM yMepeHHBIM; B Heli OTcyTCTByIOT Mario- 
THUKH H3 C€MeHCTB MapaTTHeBbIX H JMNTeEPHAHbIX, MalO WHKaOPHTOB HM HeT 
IWOMOOMBEIX XBOMHIX. Hekoropoe morenseHve *KIMMaTa MOXKHO Tpeynowo- 
Tb TOMbKO KO BP€MeHH OTJIOXKEHHA BEPXHHX TOPH3OHTOB OToHeEp-lopsAxcKOli 
ATbI, KOPa NOYYHIH CBOe pasBHTHe %KecTKONUcTHbIe Gleichenia u Asple- 
1M, KOXKHCTHIe C ria{KOM NOBeEpXHOCTbIO NOAO3aMHTbI HW HECKOIbKO yBeAHUH- 
Cb KOJIMYeCTBO WHKao:Uros. 

Uro kacaeTcd Bospacta HM cocTaBa (POpbI ONeHEKCKOi TOM, TO BeeCTBHe 
JOcTaTKa MaTepHadia H ero HeH3yYeHHOCTH OMpeeseHHOrO MHeCHUA TO STOMY 
mpocy Her. Pacrenua, H3BecTHbIe H3 HMAKHel YacTH 9TOM TOMMY MO cCOopam 
onoroB I]. HW. Iymmucxoro, M. M. Manauquua u HW. YU. Bamenxo: Conio- 
eris onychioides Vasil. et K.-M., Asplenium aff. Dicksonianum Heer*, Cla- 
phlebis Browniana (Dunk.)*, Sphenobaiera cf. angustiloba (Heer) FI.*, 
\dozamites angustifolius (Eichw.) Heer, P. lanceolatus (L. et H.) Braun, 

olenekensis sp. n., Pagiophyllum sp., Pityophyllum Nordenskioldii (Heer): 
ath., Drepanolepis angustior Nath., Machairostrobus sp., B 6o”mpbmHHcTBe 
(eIOTCA H B HY KeNeKAallMX OTIORKeCHHAX. TakuM o6pa30M, (bopa HH KHeH 
CTH OJICHEKCKOM TOMINM He yTpaTHsa cBxA3eH Cc (bNOpol WeHcKOH Tom. Mox- 
, OAHAKO, IIpeAMOMOKUTb, UTO Te paCTeHHA, KOTOPble B WeEHCKOM c:brope Obi 
IOALIMH SJICMCHTAMH, B OJICHEKCKOM COCTaBJIATH e€€ OCHOBHOe Apo, a cpequ 
IOALIX IICMCHTOB TaM Y2Ke MOTI ObITh MOKPbITOCeMeHHbIe pacTeHusA. OAHako,. 
MM TOcNeqHHe UH ObIIH, YTO BUOMHE JONYCTHMO, HCXOA U3 aHasIH3a pasBuTHA 
IOPbI JICHCKOH TOMI, TO OHH 3aHHMaIH ABHO TOJYHHeEHHOe TMoOxKeHHe H 
STOMY MOLPyT GObITb BbIABJIECHbI TOMbKO TPH TWATebHbIX MOCMOMHbIX cOopax 
cCTeHHH. 


© Hay4no-uccnegopatenbcKuli HHCTHTYT Toctynuso 
reonoruH ApKkTHKH 14 XII 1955 
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TrEOJIOPA 


Axanemuk AH YCCP O. C. BAJIOB u TI. C. BOPOHOB 


KPATKOE COOBIJEHHE O TEOJIOTHYECKOM CTPOEHHH PAMOH. 
«OA3HCA» HA 3EMJIE KOPOJIEBbI M3PH B AHTAPKTHAIE 


3a mocnequHe roybl B mHTepaType, Kacatolulelica Marepuka AHTapKTHJE 
Hepe(KO YNOMMHAaIOTCH TaK HasbIBaeMbIe «OaSHCbI», CBOOOMHBIE OTO Nba YIACTK 
CyllIM C HesaMep3alolMMH O3epaMH. 

OyMH 43 TaKHX yYaCTKOB HaxOfUTCA y kpad MaTepuka Ha Semne Kopowes 
Mapu, mpuMepHo Mexyy 100° 30’ u 101° 30’ BocrouHok Aomrorbl. OH Obi OTKPh 
aMepuKaHCKOl WeTHOM 9KcHeqMUHeH NOX HayanpcTBom P. Bapya B 1947 r. u He 
3BaH 110 HMeHH MMI0Ta «oasHcom» Baurepa. IIpuHunubl BOSHHKHOBEHHA «OaSHCOE 
ocTaBayIMcb HeacHbimu. JlonycKkamacb CBA3b C BYJIKaHH¥YeCKHMH ABJeHHAMI 
BbICKa3bIBaJIMCb HW [pyrve mupeynomoxeHnua. Handouee mpocroe HM MpaByonoxot 
Hoe OOBACHeEHHE CBA3bIBaNIO OOpas0BaHHe TaKHX Yy4aCTKOB, CBOOOJHBIX OT 
wba, UW MOABJIEHHe Ha HUX O3ep C Oosee HHTCHCHBHBIM MOrJIOWJeHHeM TOPHBIM 
TOpoyaMu COMHeYHOrO Tella H YCHJICHHBIM BCJIeACTBHe STOO TaAHHeM. : 

EcrecTBeHHo, «Oa3Hc» MpHBsek kK ceOe BHHMaHHe AHTapKTHYeCKON 9Kcney 
wau AKkajemuu Hayk CCCP, 4 uMeHHO TyJa Obl COBeEPIIeH OAMH H3 TlepBbIxX B 
JI@TOB C TeppHTOpHH, rye Oblo0 HaMeyeHO cTpouTembcTBO craHuHH MupHpiit 
rye B 9TO BpeMA lla ele pasrpy3ka kKopaOuieH. 

Hac, KpOMe BOSMOMKHOCTH NOMbITAThCA HaliTH IPHYHHbI OOpasoBaHuA Oasve 
NIPHBJIEKIO elle HaIH4UHe OOHAKCHHBIX KOPCHHBIXMOPON, UTO ABJIACTCA PENKOCTS 
B TlOfeKallleM HalleMy H3syyeHuIo cekTope AHTapKTHybI. Bmecte c mpeycr. 
BHTeJIAMH JPyrHX ChelMabHOCTeH MbI MpOBeJIH HeCKOJIbKO HEH B Oa3He 
MapuipyTbl, KOTOpble ya0cb 3eCb COBEPIIHTb B TeYeHHe BeECbMa KpaTKOBP 
MeHHOoro MpeObiBaHHsA, JaIM, KOH€YHO, BO3MOMKHOCTb COCTABHTb JIMIIb CaM 
ooulee pescTaBseHue O TeoMOrHYeCKOM CTpOeHHH 9TOH TeppuTopuH. Jo cneL 
aJIbHOH MeTporpatuyeckoH OOpaOoTKH MaTepHasIOB TPyHO TOBOpHTb 4YTO-He 
ompefesIeHHOe O COCTAaBe PasBHTbIX 3ecb NOpoy. Mp HaeeMcsa, OHAKO, UTO aw 
caMble OOM[He MpeABapUTeIbHble aHHble MOFYT MpeACTAaBHTb HEKOTOPbI MHTepes 
Tak KaK JIMTepaTypHble CBeAeHHA O TreOMOrHH 9TOTO paloHa orpaHH4HBalorTe 
BCero JIMIb HeECKOJbKMMH crpouKkamu (Ander, 1948). 

Paton oa3uca peycTaBaer COOOH MeNKOCONOUHHK, JeTOM TlOUTH Halle 
JIMMICHHbIM CKOJIbKO-HHOY Ab 3HAYHTeIbHBIX CKONJICHHH cHera MW bya. Co ¢ 
PpOHbI OKeaHa HaOsuOfaeTCA THMMUYHIM O3epHbI maHmuadptT. Tapanmenbuo Gepy 
ry HaCUHTbIBaeTCH HECKOJIbKO OCTPOBHBIX Lene. JIuHHa nObepexbaA OcTOMmHeH 
(pHopyamu, a TeppuTOpus cyuiM — osepaMH, OObIYHO HMeIOUUMH pH XOTWIMBR) 
ouepTanua. M3 oqHoro U3 TAKUX O3ep BbITeKaeT ObICTpad TOpHas peyka WMpHH 
qo 10 M 4 ANMHOL OKONO | KM, ABAAIOMNLAACH MPOTOKO MexKy ByMa osepa N 

OctpoBa IWMpOKO pasBHTbl HW B CeBepO-BOCTOUHOM YacTH Oasnca, rye Oo} 
MOCTeHeHHO CMeHSIOTCA HYHAaTaKaMH, MpeCTaBJIAIOUNMMH COGOli ocrpoBa, Chl 
BaHHble WebpOBLIM ‘IbOM. | 

TepputTopua oa3svca orpaHM4uMBaetTcn C 1oro-BOCTOKa KpaeM MaTepHKOBC} 
JeqsHOro NoKpoBa. C tro-sanaqHoh KOpOTKOM CTOpOHbI K OasHcy Hemocpol 
CTBEHHO MIPHMbIKaeT HEOOJIbUION JeMHHK, CIyCKaloulMlica c MaTepuKa 3yecb jf 
MOOIM30CTH, OOTeKAIOlIM Oa3uc U HalpaBJIAIOULMHCA able BUOJIb ero ceBept 
3anaquoro Kpas. JleqHHK STOT XOpOMO OYep4MBaeTCH JWIMHHOM, npaBUBHO vip 
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TOU Noocol cpequHHoli Mopenbi. Ona npocimexuBaetes YeTKO MeXK IY OA3HCOM 
pacnow1ox%KeHHOH B 17 KM loxkHee ero HeOONbUIOH rp ynnoli HYHaTakKOB. OTa rpyti- 
a COCTOUT M3 HECKOJIBKUX BOSBBILMEHHOCTeH, CJIOXKECHHBIX, MOBHMMOMy, rpanocue- 
irom. K HyHaTakaM MIpHMbIKaeT 3aMepsiee O3epo MOLLaALEO OKOMO 1/3 KM?, 
yHaTakH ONOsACaHbl MOpeHOl Cc kpaiiie HeOTCOPpTHpOBaHHbIM MaTepHaJioM. 

Tepputopua oasvca B OOMeM AOBONbHO XOpowo OOHamKeHa. Bce oTJeMbHBIe 
IKHe COMKH OOpasoBaHbl KOPCHHBIMH MOpOsaMH, HW TObKO HWKHHe YacTH 
(OHOB, a TaKXKe MOHWKEHHbIC TPOMEXYTKH M@KAY COMKaMH B 3HadHTeNMHHOLL 
€MeHH NOKPbITbI MOPeHHBIM MaTepHaJioM. 

Becb paiion cloxeH rHelicaMH HM HHTPyUpyMuuMn ux H3Bep2XeCHHbIMH 
jponamu. Vneiicbl TO cBeTocepble, TO posoBaTO-cepble C VepHBIMH ToocaMn, 
JOP alleHHbIMM IIpeHMylecTBeHHO OnoTHToM. Upesppryaiino yacto BCTPeUaloTCH 
ASHOCTH C OOJIBIMM COjep2KaHHeM po30Boro H KpacHoro rpanata. Toscio- 
y, Te TOMbKO MbI HX BHJe/H HeMOCcpeACTBEHHO, THeHCbI OONaaloT ceBepo- 
Wa/IHbIM — }OrO-BOCTOUHBIM NpOcTHpanveM, OObIYHO HOCTaBJeHbI Ha PoulOBy 
MM UMeIOT OY€Hb KpyToe Mayenve (75—80°), uae Bcero Ha ceBepo-3anay. 
OJIbKO B PeAKHX Cyyatx HaOOfaeTcH MewKaA MpHXOTIHBaA rodpupowka, 
) B OOJIbUIHHCTBe MeCT saJleraHwe rHelicoB ycToiiuHBO BBbIepxKUBaeTcA Vi 
IXPAHACTCA MOCTOAHHOe IpocTupaune. 

Ha ceBepe-BocTouHo OCTPpOBHOH uacTH Oa3Hca Cc BO3yXa MOKHO OBIVIO 
ACT H 3HAUHTEIbHO Ooee MOMOFHH HaKOH MONOCUATHIX NOpOA, BeposTHO 
Ke THEHCOB, C NMayeHHeM Ha 1ro-sarag. 

Hlopognt rpaHuTHoro pxjla valle KPyNHOKpuCcTamMyecKHe, COJepxKaT uep- 
SIH OHOTHT, a Tak2xKe Geuble, PO3OBbIe H KPaCHble NOJeBble wMaTH. CKOJIbKO- 
10Vb KPYMHbIX TpaHHTHbIX MaCCHBOB Ha HCCeqOBaHHOM HaMM TeppHTopun 
I3HCa BCTpeyeHO He Obl0. Kpome rpaHHTOHOB, B OJHOM MecTe Oblla O6- 
IpyKeHa HeOOJbIWAaA HHTPy3HA 3eJICHOBATO-CePbIX CPeHeESePHHCThIX CHeHH- 
B. Hepegqko BcTpeyaloTcaA po30Bbie H OeJIbIe allJIMTOBbIe 2KHJIbI, PacceKalollue 
PasHbIX HalpaBJIeHHAX TOJILyY THEHCOB, a TaK2%Ke paHuTbl. 

TlermaTuTosble 2KWJIbI OOaqaioT KpHCTasIaMH MYCKOBUTa JO 2—3 CM B lO- 
peuHHke. 

MouHocTb BCeX 3THX HHTPy3HH WM KH UCUMCAeTCA OOBINHO eMHHIWaMu 

TPOB. 
OcHoBHble CHCTEMbI TPel[HH OTACIbHOCTH B KPHCTaJJIHYeCKHX MOpOAaxX HMCIOT 
Bepo-ceBepo-3anaHoe, MepHAHOHaIbHOe H CeBepO-BOCTOUHOe MpocTupaHHe. 
STHMH CHCTeEMaMH CBA3aHbI MOpdosmorMyeckHe (POpMbI Kak MesoOpevibeda B Ipe- 
aX OTJCbHbIX BO3BbINIEHHOCTeH (HX OVepTAHHA, OOPbIBbI C TOM MIM Apyrov 
OPOHHI, BHICTYMbI, HeOoOubUIHe TpAAbI), TAK H Oomee sHayNTebubIe. MmMenno 
MMH CHCTeMaMH B 3HAYHTeJIbHOH CTeMeHH OMpeeiAeTCA HanpaBsIeHHe OCHOB- 
IX JICMHHKOBbIX JOJIMH, a TakKxKe (uOpyoB u wixep. Kpome Toro, c HampaBue- 
AMU TPeUMH OTACbHOCTH B page cyyaeB COBMaawr Maku omepuTos. 

Tlomumo mopog, BXOAAMMX B COCcTaB peBHero KpHcTasiMyeckoro (yHya- 
HTa, B Oa3Hce IIpHcyTCTByloT H Gomee MONOAbIC BYIKAHHMYeCKHe MOPOALI, 06- 
sylolve cekyllMe aku HW XIE. Takve MOposbl MpeAcTaBJieHbl OCHOBHBIMU 
yJbTpaOCHOBHBIMH pa3sHocTAMH. OcoOpiii HHTepec UMeeT riaBHas JauKa MOIIL- 
oTHIO WO 150 M, MepeceKaroljad BeCb Oa3HC OT Kpad MaTepHKOBO"O JMeAATHOrO 
Kpopa Oo Gepera OKeaHa C Ioro-BOCTOKa Ha CeBepo-3allaq. Ota BepTHKaNbHaA 
AKA CJIOX%KeHA MMPOKCeHHTOM H BbIesHeTCA Ha M€CTHOCTH OTYCTJIHBOW Yep- 
{ Mlonocoli, MOosBOmmIOMel XOPOWIO OPHeHTHpoBaTECA cpesH OfHooOpasHoro 
mkoconouHHKa. Hac ova BbIBO,MNIa K CaMOMy Jareplo, paCcHOJIO*KEHHOMY 
SOIbINOTO H3BHWIMCTOrO, (pHrypHoro o3epa. Ha camom G6epery o3epa Haxo- 
rch HanOosee IpPHMeTHAd ropa B STO NOMOCe, H3MaJIM BbIMEIAIOMAAICA CBOMM 
JHbBIM I[BeTOM. 

Kpome ynomaHyTol rmaBHol aliku, OTMeYeH elle pA MONCPHTOBBIX aeK 
<MJI HEOOMbINOL MONIHOCTH (JO HECKOBKUX MeTpOB, OObIUHO | —3 M), MMeronAx 
eTHpPaHHe C 1OFO-BOCTOKAa Ha ceBepO-saNaq WIM C Joro-sarlaa Ha CeBepo- 
TOK. OHM TO CTOAT BEPTHKAJIbHO, TO HaAKJIOHEHbI AO yrvia B 45°, nayjaad OObIUHO 
‘yoro-3anay. BeposaTHo, 3TH MOpObl COOTBETCTBYIOT MO BO3pacTy MomepaTHuM, 
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mpopesarouyim mameosolickyio cepuio BuKoH Sema lOmnok Buxtropuy (no€ 
pexpbe Mops Pocca). 

Uccneqopaniiad Hamu TI0Wlab OasHca, OVeBU AHO, OeqHa pyAONpOABICHHAM 
KouTakTOBble€ 3OHbINHHTPy3HH HW X%KHJbI, B TOM 4NCIe HW KBaplleBble, Mpaki 
YeCKH JIMLUeHbI pyHbIX MHHepasOB. TObKO B OHOM MecTe ObIJIM BCTPeYeHBI CJ 
jbl MarHeTHTa, MHppoTHHa HM ciaeputa. OcaJOuHbIxX MOpox Ha TeppHTOp! 
oa3ica B KOpeHHOM 3a/leraHHM HET, H BOSMOXHOCTh UX a/bHelluero OOHAPY 
HUA 3)[eCb HCKIIOUeHA. 

B xKayecTBe HHTepecHoH OCOOeHHOCTH TeOOrMH Oa3sHvca cieLyeT NONTEPKHY 
MOMHOe OTCYTCTBHe KapOOHATHIX MOpO H MHHepaOB KaK B MeTaMOp*HyeckK 
CepHH, Tak HM B XKHJIbHbIX OOpasoBaHHAx. 

3akaHUHBad Halll KpaTKHH 0630p KOPeCHHBIX NOPOY Oa3Nca, OJKHbI OTOBOPHT 
CH, UTO BCe CKa3aHHoe KacaeTCA 1oro-3anasHOH 4acTH TeppHTOPHU, B KOTOpK 
IIPOHSBOAMNCh HenocpescTBeHHble HaOsmogfenHun. Bupovem To, ¥TO HaM yal 
BHJeTb C BO3AyxXa BO BpeMA MOJeTOB Hal OASHCOM Ha CaMOJIeTe UM BepTosel 
TlOKa3bIBaeT, ATO HM OCTAJIbHbIe e€rO YaCTH, BEPOATHO, TaAK2KE MMCIOT aHaJIOPMYH 
reoulorvyeckoe CTpoeHHe. 

lIpusHaku JpeBHero OseqeCHeHHA, 3aXBaTbIBABIMIErO B CBCe BPeMA BCHO 3 
TeppuTopHo, HaOsogaioTca noBciogy. Kpome wHpoKO pa3sBHTOrO BO BCeX Tt 
HWKCHUAX MOPCHHOFO MaTepHawa, Marke Ha CAMbIX BbICOKUX BepluMHaXx (BIpOUe: 
noqHHuMaromuxca Ha 50—100 M Hay JHHUIEM KOTJIOBUH MH Ha 150—200 m Hag ypo 
HeM MOps) MOBCeMeCTHO BCTpewaloTcA JICHMKOBbIe BaJIyHbl, CrviaxKeHHble Je 
HMKOM MOBepXHOCTH, H BHAHa TakxKe OTYeTIMBAA JI@MHHKOBaA WJIMpOBKa 
IUTpHXOBKa. 

SppaTuyeckne BaJyHbI COCTOAT TlaBHbIM OOpasoM U3 pa3sJIMUHbIX rpaHHt 
HW PHeHCOB; HMeIOTCA TaKXKe allJIUTbI H TEMHbIC OOJOMKH OCHOBHBIX opor. Ju 
B OUCHb HeOOMbIOM KOJIHYCCTBE BCTPeEYCHbI POSOBbIe H %XeJITHIe NecuaHvKH 
KOHIJIOMepaTbl, OY€BHAHO M3 aHaJioros cepHu BuxKou. JloOonpirHo, uTo cpe 
BaJIYHHO-rayieuHOrO MaTepHasla TakxKe He BCTpeyeHO HHKakHX KapOoHaTH 
mopoy. 

HakonsieHuaA MOpeHHOrO MaTepHasa OCOOeCHHO IIMpOKO pa3BHTbI Ha HHI 
KOTJIOBHH, MOKPbITbIX C MOBEPpXHOCTH TOHKHM CJIOCM BaJIYHOB MW WeGeHKH, TI 
KOAMLUXCA Ha MOfylikKe MewKO3eMa. OxkaTaHHOCTb KpyMHOOONOMOUHOTO Ma 
pHasa OT cpeqHeH Wo nm0xoH. Y NOAHOKbA CKJIOHOB CONOK OOMOMOUHBIM Mad 
pHa UMeeT JeJIOBHAJIbHOe H JIE HHKOBOe NpOHCXOMMeHve, a Ha CAMHX CKJOH 
npeoOnagaer WeuOBuH. 

PaspyuieHHe KOpeHHbIX MOpO Oasuca HUET MOCTATOUHO MHTeHCHBHO, pH 
B Ka¥eCcTBe rlaBHOro (pakTOpa BbICTYNaeT TEPpMaJIbHOe HW 9OJIOBOe BbIBETPHBAH 
Tlocnequee oOpa3yeT Ha BeplIMHax CKad adcpeKTHbIe COTOBO-sa¥eHCTHIe WK 
XKEBHbIC (OPMbI MOBepXHOCTH. 

Ha mopepxHoctm pbixmoro MaTepvasa, ycTuulaiomero 6opta u HHI Ke 
JIOBHH, MeCTaMH BCTpevatoTca KYPYMbI, NOMMPOHabHbIe (PHrypbI UH coms 
WHOHHbIe TeppackH. Ha nopepxXHocTH cKaJI H OCOGCHHO Ha MOBepXHOCTH pb 
JibIX HAaKOMJIeCHHH YacTO BCTpeyaloTcA HaseTb! GembIx coset. Muorga, ocoGer 
Ha Me€CyYaHOM FpyHTe, OHH OOpasyioT Jaxe KOpouKH JO 5 MM TommMHOH. Ka 
Me Toro, HaOwOasicA UePHbIM «MyCTbIHHbI» sarap. 

Jlequuku AHTapKTHKH, B TOM UNCNIe HW Ne_AHOL NOKPOB, IPHMbIKalomlul 
Oa3sHCcy, HaXOJATCA B CTaqMH OTCTyNaHHUaA. | 

ro KacaeTcaA NPOHCXOKeHUA OAsHCa, TO MpeAMONOKeHUe O CRASH C BYU 
HMYCCKUMH ABJICHHAMH WIM C TEPMasIbHbIMH HCTOUHHKaMH HT. J. MpHXoyMy 
ACKJHOUNTb CoBepmueHHO, IIpuuuHoh ero cymecTBoBaHusa (cOxpaHeHHA oa3h 
nocse COMero OTCTYNMCHUA NeHHKOB WIM Gomee ObIcTporo OcBOOOKAeHUA ¢ 
JbMa B MOcNeAHIOw (Pasy OTCTYNAHMA) ABAAeTCA Mpexye Bcero cnaboe NOC 
NICHE Clofa MATEPHKOBOPO Jibjla HW OMaronpusATHOe coueTaHHe pembecba c Me 
HbIM KJIMMATOM, BOSHHKINMM 3/€Cb BCJIeACTBHe 3HaYHTebHOrO MOroMer 
COJIHeUHOrO Tema OOHAKeHHbIMH TOPHbIMH Nopoyamu. | 

HesnayntesbHoctb NOCTYNJICHHA JIba OOBACHACTCA OFrPAHHYeHHOCTHIO We 
COOpHOH Momayu, MoyceKaeMoli C ABYX CTOPOH KPYyNHBIMM BbIBOLHEIMY 
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KaMH, CXOAAULMMHCA K IOry CBOHMH BeplwIHHaMH. OTU JIeEHHKH HW BbIHOCAT 
HOBHy!0 MaCccy JIbjla. 
a3 MapTa, HampaBJIAnCb K Oepery Hoxca, MbI cHoBa MposeTey Hall 0a3HcoM — 
Apyrou JeHb Nocwe Nypra H NepBoro cHheronaga, KOTOpble MbI Tlepexkujanu 
Je@(AHOM kKynlouie K 3amayy OT oasnca. Bombuine o3epa emule He 3aMmep3uH, 
 HEKOTOPbIe MeHbIIMX pa3sMepoB OblIH TOKPbITbI JIb,OM. COMKH OKa3auuch 
[Ka 3alOpOlWleHHbIMH CHeroM, HO OblIO TakOe OLLyuleHHe, YTO UpH MepBoM xe 
ABICHHM COJIHWa CHer STOT JOMKeEH pacTaATb. 
“B cuopyax, umerouix COeMHHEHHE C MOpeM, NOSBHOCb OombIMOe KOuIMGe- 
30 alicGepros H HeGOubIHX NOAeL NaKOBOrO JIbAa, HO B OOHIEM BCe KE 9TO OBI 
AHoe NpocTpancTBO JO KOHWa palOHa pasBHTHA COMM KEHHBIX OCTPOBOB. 
B saxmoyenne cleqyeT 3aMeTHTb, YTO Ha MocelleHHOH Hamu uacTru AHTapK- 
bI 10 CyMeCTBY Kak Ab, arxKke CaMbIM HeCOONbILNOM, BLIXO] KOPeHHbIX MOpoy 
AcTaBlaeT cOOOH B IpHHUKNe MHHHATIOPHbI oasuc. Kab Takoli BbIXOR 
NOWaeT ropasy7o Oobuse Tema, YEM OKPyrKalolne ero JbAbI; OKOMO KaxKOro 
XOJla JIETOM MpOHCXOAHT HHTeCHCHBHOe TaAHHe H OOpas0BaHne Oowlee HIM MeHEee 
MTeJIbHBIX NpyAKoB. IIpu AocraTOuHO KpyNHbIX pasMepax OCBOOO%xKeHHOU 
BOJbI NOBepXHOCTH BOSHHKAaIOT yKe YCTOHYHBbIe COOTHOLICHHA, CBOH MeCTHbIM 
KPOKJIMMAaT H Ha4HHAeT MPOABJIATHCA BJIMAHHe STOTO MHKPOKJIMMatTa — M0- 
a Ooslee Tenoro BOSAyxXa — Ha COMpefebHYy!O TeppHTOpHW. 


OG6cepsatopua Mupupitt Tocrynuso 
Antapktuyeckaad 9kcneluina 14 IV 1956 
Axagzemuu Hayk CCCP 
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TEOJOLE 


M. E. 3YBKOBUYY 
K CTPATHIPA®MM TAHETCKOPO APYCA 3ANMAMHOrO KPbIMA 
(IIpedcmasaeno axademuxom H. C. Mamexuam 11 XI 1955) 


MatepwasioM Id W3araeMbIX HH%Ke Pe3yJbTATOB UCC/eAOBaHHA TAH 
cKoro spyca Sanaguoro Kpbima nocalyxkuM COOphI PayHbI MOJJIOCKOB, IPO 
JeHHbIe ABTOPOM M3 TAHETCKUX OTMOX*KeHHL NO pekam Benpoexy, Kate, UypyxK- 
Bogpaxy, AmbMe, a Take C BOJOpaseOB MeKLY HHMH. 

TaHeTcKHe OTJIOKCHUA B YKA3aHHOM paHOHe TpaHCcrpecCHBHO 3aJieraroT 
MOHCKHX, JJaTCKHX HW MaaCTPHXTCKHX OTJOMKCHHAX, 3AHYMTEMbHO COKpallfas 
B MOULHOCTH IIpH MOCTeMeHHOM Tepexoge Ha Ooulee ApeBHHe con. HanOousn 
MOULHOCTH OHH JOcTuraioT Mexkyy pp. BbembOexom u Uypyk-cy, pHyemM Maki 
MaJIbHas MOULHOCTb MX IpwypoyeHa K pa3spesy no p. Kaye. Ha p. bogxpak me 
HOCTb TaHeTCKOrO Apyca COKpalaeTcaA BABOe, a Ha p. AjbMe BYeTBepO TO Cp 
HeHHIO C KaYHHCKHM pa3pe30M. 3a p. ANbMOM OTOMKeHHA TaHeETCKOTO AP} 
BbIKJHHMBAIOTCA. 

Tanerckuit apyc Sanaquoro Kppima mpeycTaBieH MepresbHOK TOU 
yeTKO OTJeAIOMeHCA OT NOACTHIAIOWIMX MH NOKpbIBaIOUMX Topo, rpaHul 
pasmpiga. B Hauame HbIHemmHero croneTua [. OD. Mupuuukom (?,°) sta Touma Ob 
pasfeleHa Ha TpH COA MO JIMTOMOTHYeCKHM OCOOeHHOCTAM, a *ayHa H3 1 
BIepBble COMOCTaBsIeHa C TaHeTCKOH dbayHoH Sanayquow Esponst. 

B pa3pese no p. Kaye Ha HepoBHYy!lo NOBeEpXHOCTb *KeNTOBaTO-Seoro Ml 
HOFO, MOsyMepeKPHCTasMM30BaHHOrO MOHCKOrO M3BeCTHAKa, H300HIYIOML 
KPYNHbIMH PybIOOOOpasHbIMA B3AYTHAMH, JIOMRKUTCA PO30BaTO-OeJIbIM H3BeCTE 
cpeqHel NJIOTHOCTH C 3€PpHHCTbIM H3JIOMOM, B KPOBJI€ KOTOPOTO NOABJAIOTCA Ti 
HOSeJIEHbIC CKOMJICHHA TylayKOHHTa. QTOT U3BeECTHAK ABJIAeTCA TpOMexKYyT 
HbIM CJIOCM, IIpHCYWIMM, B OCHOBHOM, TOJIbKO JaHHOMYy pa3pe3y, HO TATOT 
ABHO K MOACTHIaIOWIuM NOpoyaM. 

Ha HepoBHyi0 MOBepXHOCTb pO3O0BaTO-6eOrO H3BECTHAKa HasleraeT 3eNe 
BaTO-CepbIM, OYeHb MJIOTHbIM, OMe€CYaHeHHbIM TayKOHUTOBbIN Meprewb, Ha 
MHMHaIouluH TlayKOHHTOBbIM MeCYaHHK, KOTOPbIM TepenmouHeH Y MOJOUIBBI 
paMu TemeyHno_ HW racTponog, B OOJbUIMHCTBe CIyyaeB NNOXOH coxpaHHoe 
Ksepxy KOMYeCTBO riayKOHHTAa MOCTeMeHHO YObIBaeT, BCJIEXCTBHe 4Yero OKpal 
Mepreyid CMeHAeTCH Ha CBeTIOCepylo Oe3 ceJOB MepepbiBa B OCaKOHAaKOM 
HMM. 3a p. Kauyeit c yxoOM OT MOHCKOrO H3BeCTHAKA paspe3 TaHeTCKMX OT 
*KeEHUM HauMHaeTCA C JaHHOTO HeCKOMbKO OO6e€QHEHHOTO TayKOHUTOM Cd 
B KOTOPOM (bayHa He JlaeT 3HAUHTEbHbIX CKOMJICHHH. 

[Ipu61m3suTenbHO Ha BbICoTe, paBHOoli or 1/, qo 1/5 oOmeli MomHOCTH, He 
PA CepOBaTO-KeNTHIX HW TOyOOBaTO-cepbIX MATCH, CBASAHHBIX C NOMBJICHI 
BbIMepXAHHOTO TOPH3OHTA OKPeMHEMbIX TyOOK, Mepresb CTAHOBHTCA CepOB 
TOJYOLIM (C Bapbupyl!OUlMMH OT CBeTJIbIX JO COBEPIIeHHO TeMHBIX orrenell 
MOTHBIM, OesrmaykKOHHTOBbIM. Hakonel, B BepxuHeli TpeTH paspesa OUT 
BCeX OOHAKEHHAX OlarOfapsA BTOPHYHBIM H3MCHEHHAM Mepresib pHOea 
CepoKeNTy!IO OKpacky WM TOJIbKO B CMHMYHBIX MecTaX OCTaeTCA OHOpOME 
rOYOOBaTO-cepbIM JO CaMOl KPOBJIH. | 

(pu BHUMaTebHOM paccMOTPeHHM TOMMIM BbIABJIAeTCA, UTO HU IBeTOE 
HM MpOuwwe TEKCTYPHbIe NPH3HaKH He JaloT HaexKHOO KpUTepuA IA ApOOk 
pacuIeHeHWA TaHeTCKUX OTMOKeHuE. 

M3 TaHeTCKMX OTIO%KeHHH Hamu OblIO OMpeyeneHo 55 opM, H3 KOTO] 
ana 14 Henbss Obl10 aTb TOUHOTO BUAOBOTO HauMeHoBanua. K ocTanbHbl 
BUY OTHOCATCA cemyromne: 

Ileneuunoy nt: Cucullaea decussata Park., C. volgensis Barb., C 
mys prestwichi (Mor.), Plicatula cf. cyclostroides Traub, Ostrea crim 
sp. nov., Liostrea acutidorsata (Netsch.), L. reissi (Netsch.), Gryphaea 
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{ua Schw., G. pseudovesicularis (Giimb.), Crassatella novella Sp. moy. 
rdita (Venericardia) nova sp. nov., C. volgensis Barb., Lucina volginica 
ptsch., Nemocardium edwardsi (Desh.), N. granosulcatunt Traub ee: 
qulata Desh., Cyprina morrisi Sow., C. cf. lunulata Desh., Miocardia fa 
ita sp. Nov., Pitar inflata (Arch.), Dosiniopsis tokodensis (Opp.), Pholadomya 
minckii Nyst, Ph. moeschi Netsch. : 

Tactpomojst: Cavoscala bowerbankii (Mor.) var. taurica var. nov. 
writella kamyschinensis Netsch., T. cf. leymeriei Netsch., T. biserialis 
chw.., T. cf. abichi Netsch., T. herminae Br. et Corn., T. cf. circumdata 
ssh., T. cf. compta Desh., T. aff. mariae Br. et Corn., Calyptraea cf. sues- 
diensis (Orb.), C. cf. aperta (Sol.), Araeodactylus parallelus (Eichw.) Ampul- 
ia cf. chenayensis Cossm., Ficus cf. intermedius (Mell.), Rhinoclavis poli- 
jatus sp. nov., Athleta elevata (Sow.), A. elevata (Sow.) var. prima var. 
., Lyria ex gr. jugosa (Sow.). 

| MayHa 0 pa3spesy pactipeeaeTcsA HepaBHOMePHO: B J\BYX MecTax MMeIOTCA 
CKOIJeHHA, B OCTaIbHOH YacTH OHa BCTpeyaerca cnopaguueckn. [leppoe cKon- 
HMe (payHbl OTMeyaeTCH B OCHOBAHHM TOVIIM B C10e MIOTHOFO rylayKOHHTOBOrO 
prea (MepresbHOro NecuaHuKa) HW COCTOHT, BHJMMO, Kak H3 NepeoT0*KeHHOli 
YHbI NOACTHAaIOWHX COeB, TaK H H3 COOCTBEHHO TaHeTCKOH. 

‘HanOonbuiee pacmpoctpanenve UMeIoT 3fecb mpescrasutenu Cucullaea, 
trea, Gryphaea, Cyprina, Turritella, Ampullina. Ilo uucay oco6eii suaquTenb- 
@ MeCTO NpHHae*KUT TYPPHTeMaM MOHCKOrO OOHKAa, 3/{eCb 2Ke BCTpeyaerT- 
| Corbis aff. montensis Cossm. 

| IIpeacrasutemm TandeTCKOH (payHbl H3 STO YacTH pa3spe3a, Hanpumep Chla- 
ys prestwichi (Mor.), oOmaqatoT Oomee KPYNHBIMH, TOJICTOCTeEHHbIMH CTBOp- 
Mu c Oovlee rpyObIMH JMHHAMM HapacTaHHa. 

Bropoe ckonseHve tayHbI MpHypoweHoO K MOABJeHHIO BbIepxKaHHOorO Wpo- 
OA OKPeMHesIbIX FryOOK, OTMeyaeMOro BO BCeX pa3spe3axX, KaK YMOMMHaJOCb 
mue, Ha OJHOM 4 TOM Xe ypoBHe Hay NOAOWBOH Tom. C 3THM CKONMeHHeM 
A3aHo HavOobwee pa3sHooOpa3sHe BUAOB TaHeTCKOH cbayuHbl. Bepxu Ton 
pPakTepusyliorca cnopayMuecKHM MOABCHHeEM OrpaHHYeHHOrO YMCA BUJOB. 
Alpunumas BO BHUMaHve UCKIOUNTEIHYIO BbIJep2KaHHOCTh MOwO7KeHUA B pas- 
Se MpOc/lOA KPeCMHHCTHIX ryOOK HM CBA3AHHOTO C HHM KOMIekca PayHbl, HaMH 
MIO TIpeAOxXeHO MeCTHOe ApPOOHOe JeIeHHe TAaHETCKOrO Apyca Ha NOAryOKOBbIi, 
KOBbILI H HayryOKOBbIli (bayHMCTHYeCKHe YTOPH30HTbI (3TO JemMeHHe HalsO 
axKeHue B CTpaTurpaduyeckux cxemMax, mpHBogumblx M. A. KopoOKosnm (*)). 
Tlogry6kosnlli ropH30HT, KpOMe BHAOB MOHCKOrO OOMKa B OCHOBaHHA, Cojep- 
37 HECKOJIbKO OOeAHEHHbIN TaHeTCKHH (bayHHcTHYeCKHH Kommsekc. HanOouiee 
[PakTepHbI JIA Hero MO YaCTOTe BCTPeYaeMOCTH CBOMCTBEHHaA TObKO JaHHOMY 
pusouty Ostrea crimensis sp. nov. (O1H3Ka NO BHelIHeMy Buy Kk O. orienta- 
M.-E., "oO uMeroulaad HHO XapakTep CBA3OUHOH MOULaqKM MW MYCKYJIbHbIX OT- 
daTKOB), a Takxe Cyprina morrisi Sow., Ampullinasp. Kpome Toro, ucks1ouH- 
IbHO B 2TOM ropH3oHTe BcrpeyeHt! Lucina volginica Netsch., Turritella cf. 
ymeriei Netsch., T. biserialis Eichw., T. cf. abichi Netsch., Ampullina cf. 
enayen is Cossm. 

|B ry6Kosom ropv3ouTe, B MepBylo OYepeb BbIeMAIOUIEMCA TO CKOMNJICHHIO 
(PeMHeJIbIX ryOOK, BCTpeyaeTcA OCHOBHaA Macca BUAOB, MPHYCM HCKJIOUNTeJIb- 
XapaktepHbl yun Hero Plicatula cf. cyclostroides Traub, Cardita nova 
nov., Crassatella novella sp. nov., Miocardia incognita sp. nov., Phola- 
ya koninckii Nyst, Cavoscala bowerbankii (Mor.) var. taurica var. nov. 
3peqka Bcrpeuaetca Cyprina morrisi Sow. 

 Hagry6Koppiii ropu30uT coqepxKUT peqKo pasOpocaHuyi (ayHy. B Hem BcTpe- 
HOTCH eMHUTHbIe 9K3eMMIApbI ryOoK, a Takxe Chlamys prestwichi (Mor.), 
ostrea acutidorsata (Netsch.), L. reussi (Netsch.) (yame Bcero), Gryphaea 
itiqua Schw., Gr. pseudovesicularis (Gimb.), Calyptraea cf. aperta (Sol.), 
icus intermedius (Mell.), Athleta elevata (Sow.). 

Tipu conocrapnenuu TanercKolt dayubt Kppima c lasleOreHoBol (bayHOH OT- 
Ib HBIX peruoHos CCCP BbipHcoBbiBaeTca HeMOCpeCTBCHHaA CBASb KppimcKkoro 
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TanercKoro Oaccelina C MasleOleHOBbIM OacceHHOM A6xa3HH HU, riaBHbIM O6pa3c 
< Cprspanckum Oaccelinom [lopoumKbs. CBbiue 1/, BHAOB KPbIMCKOrO TaHeTa ( 
HOCHTCH K CHeMpuyecKH BOJLKCKHM, M CBepX TOrO JO */3 BUAOB, HSBECTHBIX 
Sanajuol Esponpi, 1BimioTcs OOmjuMH qua KpbimcKoro BomxKckoro Gaccennc 

IIpu conocrapenuu c Sanaquoi Espoo ycTanaBjuBaeTca TecHeHilad 
HemlocpecTBeHHad CBASb C (payHol TanercKoro spyca Ilapw2KcKoro Oaccel 
Muoro o6tero Taxxe c cbayHott BenpruficKoro HW MeHbie OOMMX opm c PayH 
Anrauiicxoro 6accelinos. Ecru 1puHATb BO BHHMaHHe OIM30CTb HEKOTOPBIX KPBbI 
CKHX H 3alayuoesponelickux (popM, Kak HanpuMmep, Araeodactylus parallel 
(Eichw.), 1867 u A. plateaui Cossm., 1899 (mocnequni ABAACTCA PaSHOBMAE 
CTbIO MepBoro), TO uHMc10 (popM, oOux c [lapwxcKkuM OacceliHoM, Oy eT paBHATb 
17, rorya Kak c Anrsmiitckum —Bcero 7. K romy ke MpoBeeHHbIM HaMH NaJieoKs 
MATOJIOPMYeCKHit aHasIH3 yKa3bIBaeT Ha CYOTPOMMYECKHH KJIMMAaT TaHETCKOPO Bek 
YTO XOPOWO YBASbIBAeTCA C KAMMaTHYeCKOM OOCTaHOBKOM, CyLWeCTBOBaBUI 
B 9TO BpeMa Kak B Ilopom«Kee, Tak u B I]apuxcKom Oacceline (°). 

IIpu conocrapjeHHu c maneoweHoBnol dayHo Konenrarena BbIABAae? 
OTCYTCTBHE CHeMMpUYeCKUX KONeHTareHCKUX (POpM B TaHeTcKOM spyce KppIN 

B 3anaquot Espone mpeqipHHuMasucb MOMbITKH pacusIeHeHiA TaHeTCKO 
sipyca Ha 30HbI, mpuyem JIepuuen (*) 41a Bemrulickoro OacceiHa Obl BbIeIEel 
CHU3Y BBepX TPH 30HbI: 30Ha Cyprina morrisi, sona Pholadomya koninel 
u 30Ha Cyprina scutellaria. 

Oyuako, Kak moKa3a1 Oapmay (°), 3TO ReeHHe HEMb3A CUNTATb OOOCHOBA 
HbIM (HECMOTp” Ha BO3paxKeHHA HM NOBTOPHOe yTBepxKAeHHve CBOUX 30H Jlepuut 
(*)), Tak KaK HeKOTOpble NOMMeCHOBaHHbIe BbILIe PYKOBOAAMIMe BHbI, C OH 
CTOPOHBI, BCTpedaloTca B cpeHel 30He COBMECTHO, c Apyrol, umMe1wT Boobue € 
Jiee IWHpOKOe BEPTHKaIbHOe pacnpoOcTpaHeHue, BbIXOAAMee 3a Mpeserbl aApyc 

B Kppmy Cyprina morrisi Sow. BcTpeyaeTca B JOBOJIbHO 3HaUHTeJbH 
KOJIMYECTBE B HOJTYOKOBOM FOpH3OHTe, H3pefKa TlonayaeTcaA OHA HU B ryOKOBO 
rye Hamu perpeyena Pholadomya koninckii Nyst. OquaKo 9To He jaeT OCH 
BaHHaA COMOCTaBAATb KPbIMCKHe (payHUCTHYeCKHe FOPH3OHTHI Cc 30HaMH Jlepul 
TaK KaK NOMMMO JoBooB Papaya, KACaIOMMXCA JaHHOTO KOHKpeTHoro csry4da 
3O0HAJIbHOe J[eJICHHe MOXKHO CUNTATb OOOCHOBAHHBIM, BHAMMO, Tora, Kora pyK 
BOMALIHe (POPMbI, OMpeeAIOU[Me MOCeROBATeMbHO CMeCHAIOWIMeCA B pa3pe 
30HbI, HAXOAATCA Apyr c ApyroM B (bumOreHeTHYeCKUX B3AMMOOTHOLICHHAX. 

BuBogn: 1) Pacunenennue MeprembHOH Tommu SanagHoro Kppima 1 
TeEKCTYPHBIM TIPpH3HaKaM HeHaj[e%KHO BCMeACTBHeE HepaBHOMepHOH H3MeHUHBOC 
JIMTOMOPHYeCKOLO COCTABA B paspe3ax HM BTOPHYHOM HSMCHCHHOCTH OKpacKkH Bep 
HUX COeCB B OObUIMHCTBe OOHaKeHHH. 

2) 3oHambHoe JeneHwe TaHeTcKorOo spyca, MpoBoyumoe Jlepuniem B Bem 
THUCKOM OaccelHe, MaJlO OOOCHOBAHO, HM JIA KPbIMCKOFO paspe3a HenpHemseM 

3) Xapaktep pacnpeylesenun cbayHbl MO paspesy MosBonseT pacueHH 
BCIO TOJIULY Ha Tp (bayHuCTHYeCKUX TOPH3OHTA, H3 KOTOPHIX ryOKOBbIil ABMAeT 
MaPKMPYIOUMM. OTMM OH OO83aH BbIJepXAHHOCTH YPOBHA NOABJIEHNA MpocA 
OKPeMHeJIbIX TyOOK BO BCeX paspesax, HECMOTPA Ha OOmee cOKpaleHHe M 
HOCTH BIJIOTh JO BbIKIMHHBaHHA. Takoe cOKpalleHHe Mpv Bbiep»kaHHoce 
ryOKoBoro mpocnoa u oOmero cbauabHOrO cocTaBa YroBOpHT oO peAyKu 
paspesa NO MpocTupaHHio TOMMM, a He O COKpallleHHM ero 3a C4eT pasMBIE 

4) PayHucTM4ecKkad XapakTepHCTHKa HH30B No_ryOKoBoro ropu30Hta Je 
HEKOTOPbI€ KOCBCHHbI€ YKa3aHHA Ha HasJIMYHe MOHCKHX (pallu B NOsTaHeTcK: 
OTIOMeHHAX SanayHoro Kppma. 


UMTMUPOBAHHAA JIATEPATYPA 


* WW. A. Kop 06 kos, Cnpasoun. u metog. pyK. 110 TpeTHUH. MOmOCK., 1954. 2 
laure, I. ® Mupuuuk, Bian. MOHT, nos. cep., 23 (1909). ? M. Leriche 
Soc. géol. du Nord, 32 (1903). 4 M. Leriche, Soc. géol. de Belg., 62, bull. No 4 ( 
1939). ° . ®. Mupunuk, Jnesu. XII chesqa pycex. ecrecrs. u Bpau. (1910). © H, 
shad, Mém. de la soc. géol. de France, nouv. sér., 18, fasc. 4, mém. 30 (1936). 
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PEOJOrHA 


T. C. KABEEB 


OB UCTHHHbIX MOBEPXHOCTAX AJIWJIKOBUAJIbHbIX TEPPAC 
PABHHHHbIX PEK 


(IIpedcmaszeno akademuxom B. A. O6py4eseim 26 XII 1955) 


-B cBA3H C WMPOKUM pa3BepTbIBAHHeM THAPOTeXHMYeCKOrO CTPOHTebCTBA 
OHSBOAMTCA JeTaIbHOe KapTHpOBaHHe peyHbIx Teppac. IIpu sToM BbIqeneHHe 
3IIMYHBIX TeppaCOBbIX YPOBHeH B PeYHbIX JONHHAX HepeqKO NMpOu3BOAUTCA 
IbKO 110 XapakTepy pevlbepa. Uacro npHunHo sTOrO ABIAeTCA OTCyTCTBHe 
CTOBEPHOrO reoJlOrHyeCKOro MaTepHawa, HO HHOra HMeeTCH TeEHACHUHA NpOus- 


2 
100 af WD Gls 
430 | ‘ OQ Gia Sig AN ee7 
80 Odi NS Qa, a = —" + 
4 iat ‘i Ne QP Hadn\ 
O pd Ls NES 7 I naan. , : 
40 pak na ZT HQONOUMEHHQA \ | naan, meppaca, Woe 
=N 3 = ,  “eppaca | ee a Husk | 
ee YPOOHE | YpObHA 
2 | ies 
? Ypea peku 
20 : ies 
s\Y Ys x NA N NN QRYED SONY 
40 WA Ni Py RQ TATA : 


(ila Geo E36 BSNe Ho Bele ES Eale Mee 


Puc. 1. Cxema crpoenusa Teppac Jlona B HW2KHeEM TeyeHHH. a — secc, 6 — seccoBHAHbIE 

cyrmunku I] HagqnolmMeHHouw Teppacbl, 6 — norpeOeHHad ouBa, 2 — JesIOBHabHbIe 

OTJIOXKeHHA, O — OTMOXRKeHHA MOMMeHHOH tbalun, e — OTNOMKeHHA cCTapHuHOH dann, 

¢ —TleCKH PyCJIOBOH, Oa3anbHOH u NepudepHlino-pycnoBol dauuu, 3 — cKudcKHe 
TJIMHbI, & — epreHHHCKHe NecKH 


[Tb BbIJemeHHe Teppac Oe3 yyeTa reomorMyecKOrO MaTepHaua, JIMWb MO MOp- 
MeTpHH. Tako mogxog, MeTOAONOrHyeCKH OWIMOOUHbIM, UPHBOAUT K He- 
JCHOBAHHbIM MocTpoeHuaAM. B HacTostlelH 3aMeTKe Mbl PpaCCMOTpHM CTpOoeHHe 
ypac sleBo6epexba Huxkuero Jona (cm. puc. 1). 

Ilo pembedy 3fecb yaeTCaA BbIJeNTh NOUMY, NepBylo HasMOoNMeHHyto Tep- 
sy JByX ypoOBHeli HM KpaeBylO YacTb Bropol HagNoMMeHHOM Teppacnl. 
mee HauvHaeTcH MomOrHii MOXbeM B CTOPOHY BOOPa3ebHbIX BbICOT, 
KOTOPOM HH YCTYIOB, HH BLIPABHEHHbIX MOBeEPXHOCTeH, HH TbIJIOBbIX UIBOB 
pac BbIeTHTb He yfaetcs. Ilo O6uaxKenuaM MpaBobeperbsA I. HW. Tonos (’) Ber- 
Iq ellie BepXHiol0 (ApeBHESBKCHHCKyI0) Teppacy. Ilo OonbIOMy KomM4eCTBY 
SAXQKHH, JCTAIbHbIM MaseOOOTAHHYeCKHM, MaJsIeOSOOJIOrHYeCKHM HM apxeoso- 
lecKuM HcculeqoBanuamM l. UM. PopemKkomy yAamocb ycTaHOBHTb (”), YTO, KpoMe 
NeAeMbIX TIO MOp(tbOMeTPHYeCKHM TIpH3SHaKaM HMAXHUX Teppac, HMeIOTCA elle 
wv IV HagqmolimeHuble Teppacbl, He BbIParKeHHble B pesbetpe. HeBbiparxkeHHOCTh 
B pelbede OOBACHACTCA TepeCKPbITHeM HCTHHHbIX AJJIOBMAJIbHbIX MOBEPX- 
“reli Teppac JleccaMH, MOU{HOCTb KoTOpbIX Ha II] HagmoiMeHHOH Teppace 
uraet 10—20 m, Ha IV 20—35 m. Ecrp seccpt u na II nagnoMennoli Tep- 
6 H JIECCOBHHbIe CyrIMHKH Ha | HaqnOliMeHHOM Teppace BLICOKOrO ypOBHA. 
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Tak, Hanpumep, ecm ucTHHHasd NoBepxHoctTb II] HaJ{MOHMeCHHOH Teppacbl BC 
BbIAeTCA Hayl COBpeMeHHBIM ypesom Jlona Ha 10—12™M, TO eccoBaa NOBep 
HOCTb ee yxKe BOSBbIMAaeTcA Ha 22—40 M. IIpuyeM, B 3aBHCHMOCTH OT LIMpHI 
coxpaHMBiuelicd OT pa3MbIBa YaCTH Teppacbl, MOMHOCTb JIeCcOB Ha Hel Ha Ou 
KOM paccTonHun pagina. IIpu umpune 0,5 KM MOMIHOCTb JICCCOB seero 10 
12 M U, COOTBETCTBEHHO, COBpeMeHHas seccoBad moBepxHocTb III HayoHMe 
Holi TeppacbI BOSBbIIaeTCA Hay peKoli Bcero Ha 20—22 M. [ipa wupnne xe 3,0 1 
MOWHOCTb seccoB 10 MB kpaeBolt yacTH H 20 M B TbINOBOK YacTH. Kpome Tor 
B TBIIOBOL UaCTH MMeeTCA TOIL JeJIOBUA MOMLHOCTHIO AO 8—10 M, Tak 4TO BO 


| Zrudn -W adnoumennaan Z| 


604 Wuadn. I Hadnoimeritag 
i | meppaca | men meppaca 7207. 


Puc. 2. Yuactku c OMMHAKOBEIM MpeBbIleHHeM Haw peKOH BKWJIOUaIOT PasJIM4HbIe 
reomopomornyeckve 9/1IeMeHTHI 


mleH COMRKHOCTH Hal HCTHHHOU aJIOBHaIbHOW MOBepXHOCTbIO Teppacbl HMeenr 
MOKPOB JICCCOB H J{CJIOBHA MOUWLHOCTbIO OKOJIO 30 M, ITO AaeT BOSBHILIEHHE C 
Bp¢MeHHOH seccOBOli MOBep XHOCTH Teppacb! Ha 40 M Hag ypesom JIona. I]pu am 
B TlepBoM cylyyae, UpH wupHnue III nagnolmMenHou Teppacbl 0,5 KM, KpaeBs 
yacTb culeayioulel 3a HeH IV HaqnOHMeHHOH Teppacbl BOSBbILIAeTCA Hal COBP 
MCHHbIM ype30M peKH BCero Ha 22 M, a BO BTOPOM cayyae — Ha 40 M. CmreqoB 
TeJIbHO, B M€pBOM CJIydae yuaCTKH, BOSBbIMAIOMNeca Ha peKoH Ha 20—40 
BKO4aloT Kak II], Tak u ]V HaqnoluMeHHble Teppacbl, BO BTOPOM Ke — TOJIb! 
IIJ Hagnofimenuyto Teppacy (cM. puc. 2). 

Ananoruunad KapTuHa HaOstofaetca Ha Cpequelt Bonre u Huxuelt Kaw 
Siech aJVJMOBHAbUbIC OTOMKCHUA MePeKPHIBAIOTCA NMePHTVIAWMaJIbHbIMH OCA 
KaMH. OopMuposBanue nocneqnHx T. WM. Topenkuli cpa3pipaeT c nocTyNweHMt 
TaJIbIX BO JieMHHKa B JOJIeAHMKOBbIC JOJIMHbI HW Wpunerarwumne TeppHTop 
WM OTJIOMKCHHEM 3fe€Cb TOPH3OHTAIbHO-CJIOMCTLIX Me€CKOB, cymeceH H pee 
riMHKOB. Ectb JaHHble, TOBOpAUIHe O TOM, YTO Toce CBOerO OCaKAeHUA O 
liperepneiH JeKOBHaIbHOe HW BeTPOBOe TNepeoTsO*KeHUA. 

Tlepuriaiuasbyble OTOKCHHA M1aulOM Ppa3sIMUHOH MOMLHOCTH NepeKpbIBa: 
Oomee ApeBHHe SJIeMeHTLI pebetha —Teppacbl HM CKJIOH MviaTO (cM. pHc. | 
B coppeMeHHoM pevibede TAKOe COXRKHOe CTpoeHHe MorpeGeHHBIX NO Nepurs 
WMaJIbHbIMH OCaKaMH Teppac HHYeM He NPOABAAeTCH H OH peycraBseH U 
McepqoTeppacoi, BO3BbIIUAIOWelcCaA Hal PeKOH Ha HECKOJIbKO JIeCATKOB MeTpt 
WIM NOJOrHM BOOPa3feJIbHbIM CKJIOHOM. B oTauuHe OT meccoB 6omee 10xKHI 
PaHOHOB, MOWIHOCTb KOTOPBIX YPeNMUMBAeCTCA OT PeKH K BOMOpasyenam (puc. 
YTO SIBJIeTCA ONHHM W3 NOATBepxXAeHHH SONOBO (3) runOTesbl NPONCXO 
JCHHA UX, MepH! JIAWHAJIbHbIe OTJIOXKEHHA MMEIOT HavGOJIbLIyIO MOMTHOC 
B MOHMKEHHAX JOJCHHKOBbIX JOJIMH. 

V3 mIpHeEeeHHbIX EbIUIC JaHHbIX H PHCYHKOB BUAHO, YTO HEOOXOAUMO OTI 
YaTb HCTHHHBIC, aJJIOBHaJIbHbIe, TOBEPXHOCTH Teppac OT COBPeMeHHBIX, Has 
*KEHHIX MOrepxuocteli. Js Toro uTOObl BOCCTaHOBHTb UCTHHHbIe NOBepXHOC 
Teppac, HeOOxOMMO B Nove BbIeIATh MUKpotbanuu amtoBusa. Ilo pacuneneHt 
aJIJOBHUA PAaBHHHHbIX pek uMetoTcA paootH I. MW. Topeuxoro (1), E. B. Ik 
wepa (°) H ap. 
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| Hwxe yaerca ynpomennas cxema PaCWIeHEHHA AJJIOBUA PaBHHHHbIX peK 
a ruaBHeriume (pann (cM. puc. 4). 
Haunuasa cuusy, 970 Oyzer: 


1. Mauna pasmpipa (ri— peysuposanne)— 6a3anbubiii ropusonr, CJIO2KeH- 


(BIH PaSHO3epHHCTbIMA MNe€CKaMH C rpaBHeM H radbKOH, MHOTla C BKJIIOUCHHEM 
KaTblluelH H JIMH3 PJIHH. 


2D. Pycaosaa (pt — noramMoreHHas) — pasHosepnucTble mecKH ¢ xapaxktTep- 
(OH KOCOM CMOUCTOCTHIO peyHOro TuMA. 


60 
40 4: 


20 


Puc. 3. Tepekpirue epxraaquanbHbiMn OTNOXKeHHSIMH pasHOBOspacTHBIX Tep- 
pac H CKNIOoHa Mato 


3. Ilepuepuiino-pycaopan (pf — nepudepuitnaa) — MemKosepHucTbIe wu10- 
sATHIC TIECKH, OTJIOMKMBIINECA Ha NepHdepuHu cTapopeynl HH Ha yuacTKaX C 3a- 
ACJICHHbIM TeEUCHHeM. 

4. Crapwunaa (st) —TemMHOcepble HOBAaTbIe PIMHbI, CYrIHMHKM MW cymecn, 
BIMIOJIHHBLUHe CTapopeubs. 

5. IIlnaxepasn (pl) — MemkKO3epHHcTHle, MbIIeBaTbie, XKeJITOBATO-Ccepble NeckH, 
Mararollne UPHPYCJIOBble BaJIbl H OTMeJIH. 

6. IloumeHHaa -(pr — mpocxosoreHHas) — 6yporaTo- KopHunenbie TJIMHBI, 
YIIMHKH, CyMecH HW MeCKH, OTMaraiollvecA BO BpeMA NOMOBOANH. 

Kaxjlaa peuHaa Teppaca CularaeTca 3AKOHOMepHbIM COUeTAHHeM STHX (pani, 
AKAHYMBAACb OTJIOXKCHHAMH NOMMeHHOH dbauuH. Uacro fpeBHue Teppa- 
OBLIE HAKOMNJICHHA MOCJey!o- = 
eH Spo3veli ObIBaloT pa3MBbITbI 
IOMHOCTbIO WIM YacTH4HO. B 
IOCIEMHEM CJIy4ae, Kak 9TO BHI- 
10 Ha puc. 1, rye 43 OTMO*RKeHHH 
II HayqnotuMeHHon Teppacsi co- 
(paHHacb JIHUIb & HHKHAA 
[acTb OCaKOB TeppacoBoro 
(OMIII€KCA—HH3bI | (pallMH cTa- 
yu, a TakxKe (*ayHu pycsa u 
JA3MbIBA, BOCCTAHOBHTb HCTHH- 
[ble KOHTYPbI STON (bOpMbI MOx%K- 

[0 JIMIIb MO TOCTeJIH €€ OCANKOB. 

Hameyaetca HHTepecHad 3akOHOMepHocTb. Kone6aHne OTMeTOK MCTHHHbIX 
[(OREPXHOCTeH AJIJIIOBHAJIbHbIX Teppac Ha HyrkKuem Jlony 3a yeTBepTHUHbI ne- 
HO He mpeppnuaeT 1O—15 M, a C JMXBHHCKOFO MeXxXMeHHKOBbA 4—6 M, Tak 
ke KAaK H MOCTeIH TeppacOBbIX OTJIOXKEHHH, 3a HCKJIOUCHHEM MOCTeIH OCa{KOB 
I HaymouMeHHoOH Teppachl, 3aneraiomeh Ha 8—l0 m sBunue. Tlocnequee cneqyer 
ObACHHTb BbICOKHM MOJ1I0%KeHHEM Oa3Hca 9PO3HH BCeACTBHe OOHIbHOrO NocTyn- 
@HHA BO OT TaXHHA puccKoro JequHKa. I]pumMepHo TakHe xe COOTHOIMeHNA 
MeloTca Ha Huoxne Keme. 

V3n0mKeHHoe 3acTaBsAeT C OOOH OCTOPOXHOCTHIO OTHOCHTbCA K Tpes- 
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Puc. 4. Cxema crpoeHHa avWIOBHA PaBHHHHBIX peK 


CTABJICHHAM O TEKTOHHYCCKHX JIBUXKEHHUAX CYULCCTBCHHBIX AMMMJIMTYL 3a GeTBeP 
THUHBIA Nepuog ‘Ha BocrowHo-PycckohH paBHHHe, BHe PeOCHHKJIMHAaJIbHbIX 30K 
TIpoue He3HayvTeJIbNbIe BbICOTHbIe H3MCHCHHA HCTHHHbIX MOBepXHOcTeH Teppa 
OObACHHTh KOeOaHHAMH Oa3Hca apo3sHH (Kacnulickoe x YUepHoe mops). IIpx 
YHHa Ke MOCMeAHUX MOXKeT ObITb KAK TEKTOHHYeCKaA, TAK WH KJIMMATHYeCKad. 

Takum o6pa3oM, TeKTOHHYeCKHe MH MameoreorpadpuyeckHe NOcTpoeHHA, OO0C 
HOBbIBaeMble MOJIOX%KEHHEM TeppacOBbIX YPOBHeH peK, JOJKHbI OasHpOBaTbC 
Ha BbIJeICHHH UX HCTHHHbIX NOBepXHOCTeH. 


Tloctynua0 
21 XII 1955 


UMTHPOBAHHAS JIMTEPATYPA 


1T.H.T opeunxku i, Bonpocni reorpap Hi, 3 (1947). #T.HW.TopeuxKu i, Bonpoa 
reorpaduu, 33 (1953) 3 B. A. O6 pyu4es, Tp. Il Mexnynap. kon. AMUIIE, 2 ( (1933) 
*T. HW. Tonos, MatepnHastbl no reosoruu wu Mome3HbIM HCKOMaemMbIM A30B0- Uepnomopb 
25 (G47 emai B. Ulan yep, Tp. WMucr. reon. Hayk AH CCCP, 135, reo. cepua (198) 
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Tornzagn Anagemun nayx CCCP 
1956. Tom 108, Ni 5 


FEOJOIH A 


# 


M. tO. JIATIIKHH u E. M. JIKOTKEBHY 


_ O PA3JIMYUAX B FEOJIOTHYECKOM CTPOEHHH MOJIECCKOM 
HM JIHEMPOBCKO-JOHEWKOM BIAHH 


(II pedcmasacno axademukom H. M. Cmpaxoevim I X 1955) 


~Tlo rocnoycTByrouluM B HacTosilee Epema mpegcrapmenuam Tlonecckaa 
[Ipunstckas) BiaquHa paccMaTpHBaeTCA Kak 3amayHoe mposom«Kenue J[Hen- 
ioBcKO-JloHeu KOH BnaquHbl. BosbumMucTBO reosoroB-HeprAHHKOB pacnpocrtpa- 
(feT OCOCeCHHOCTH PeOJOrMyeckoro CTpoeHHA STO BHayuHE! H Ha Tloneccky1o 
Tlaquuy. Hospi mMaTepwan, nomyyenubllt B pesysbTaTe rayOoKoro Oypenus, 
(OKasbIBaeT, 4TO 9TH Be BMAHHbI B HCTOPHH CBOELO PasBHTHA OTIMYAIHCb TeK- 
OHHYeECKHM pe?*KHMOM Ha IIPOTSH2KCHHH 3HAUMTeJIbHbIX MepHosoB reosornye- 
Koro mpoworo. Tlocnequee JaeT BOSMOMKHOCTb He “TOJIbKO pa3srpaHHuHTb 
Jonecckyto w J[HemposcKo-J[oneukyto BMaqHHbl, HO HM OMKe MOJONTH K BBI- 
(CHCHHIO HX TeOMOrHYeCKOrO CTPOCHHA, OOYCJIOBJICHHOFO He CTOJIbKO CXOJ{HbIMH, 
Ko pa3JIH4HbIMH YCJIOBHAMH HX (pOpMupoBaHHaA. 

 Tlonecckaa piagquna pacnosoxeHa Mexkgy Benopyccko-JIutopcKuM mojg3em- 
IBIM BbICTYNOM KpHcTasHyecKoro (byHaMeHTa H YKpawHCKUM KpHcTaqiHMye- 
*KMM MaccuBoM. LlenTpayibHaa yacTb IloneccKoH BnanHHbl ocmo%KHeHa JlyHH- 
i@UKUM TOPCTOM KPHCTaJJIMNeCKHX HOPOA, HMeIOMIMM IWHpoKoe MpocTupaune. 
JTOT Bbicryn pasyenneT BoaqMHY Ha Be penpeccuH — IaunaKoscKyw Ha 
sepepe H Evsbcxyio Ha tre. JIyHHHeuKHH ropcT Cc BbIXOaMH Ha NOBePXHOCTb 
<PHCTaMJIMYeCKHX MOpoO mpocsexen Oypennem or r. IInucka WO ycrba p. Cayup; 
30cTouHee, K rr. KonaTKesuyn vw Mospipb, OH pesko Torpyxaetca. B cBa3H Cc 
THM [layuKkosckaa HU Enpckaa fenpeccuu ciMBaloTtca Ha BocToKe I lomeccKkon 
snayuupl. M3pecruo, uto B r. []uucKe B OOacTH 3anaqHoro 3amprKaHua I Jonec- 
cKO BMaMHbI JOKEMOpHHCKHe NOPOAbI BCKPbITHI Ha ryryOHHe 458 M; Ha BOCTOKe, 
3 WeHTpasbHoH uacTH HapopaaucKOo CTpykKTypbl — Ha ryryOuHe 2501 M, a Mo- 
SbIDbCKaH ONOPpHaA CKBax%KHHa, pacioO*RKeHHaA ele BOCTOUHee, Ha TIyOHHe 
2800 M He BbIluIa H3 TOMMIM BepxHeyeBoHcKOH commu. Jlua Tlomecckouw Bna- 
(HHI, Wpocruparoulelica, B OTMHUHe OT J[HenpoBcKO-J[OHEL KOH, B WIHPOTHOM 
HaNpaBJIeEHHU, XapaKTepliO pesKoe KONeOaHHe AaOCOJIOTHbIX OTMeTOK KpHcTaJ- 
muueckoro (pyHqamenta (oT 450 go 3000 m), YTO yKa3bIBaeT Ha ero pasypooseH- 
HocTb. Ha soctoke IlomeccKan Boaguna oTfeneHa oT J[HenposcKo-JloHeukol 
Da3sIOMaMu BAONb UepnuroscKoro BbICTyMa KpHCTaWJIMYeCKUX Nopo PyHja- 
MCHTA. 

_ Uepunrosckas onopHad CKBaxKMHA, 3anoxKeHHad BOnUsH Yr. JIto6eu (c. Mox- 
Haun) Ha wiMpoKO usBecTHCM UepHuroBcKOM rpaBHTal|MOHHOM MaKCHMyMe, 
BCKPbIJIa MOULHYtO (oxono0 1200 M) Tomy MepecwavBaHuA OCHOBHBIX ocppysu- 
BOB H Ty(XpUTOB C aPrHJWJIMTAaMH, aJleBPOMMTAMH H A[pyrHMu OCcaOUHbIMH OOpa- 
30BaHHAMH. DTa TONULA OTHOCHTCA K CpeqHeMy H BepXHeMYy JICEOHY; H3JIMAHHA 
OCHOBHOM MarMsI, MOBHAHMOMY, 3J[eCb, Kak HW B Apyrux Mectax PyccKow msat- 
popMbt, MIpOHCXOAMM MO pas10MaM B KOHIWe AKHBETCKOTO, Hayase ¢ paHcKoro 
BeKOB, UTO MOTBepxKAaeT H cpayHa (°). 

_ Uepuurogckad CKBaxKHHa Ha rayOuHe 2751 M BCKpblia rpaHHTO-rHelicbl 
KPHCTaJIMYeCKOrO OCHOBaAHHA naaTpopMbl. CorsiacHoO reopusHyecKHM J[aHHbIM 
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(), HecKompkKo BocTounee sun Tomemb —Jloen — Jliobe4 IIpOXOJHT Me 
PHAHOHAIbHaA “MOMOCa PerHOHAaJbHbIX Pa3OMOB, C KOTOPBIMH, TMOBHAMMOMY 
MOryT ObITh CBA3AHbL U3JIMAHHA OCHOBHBIX JlaB paliona YepHurosa. 

J{nenposcKko-Jlonenky BiaquHy B HacTOAUee BPeCMA MOXKHO PacCMaTPHBAaT 
Kak rpaOeH BHyTpH PycckKoH muaTPOpMbl, OTTpaHHYeHHbIM SOHAMM KPaeBbl 
paspbiBosp OT YKpavHcKoro H BopowexcKoroO KPHCTAaIMYeCKUX MACCHBOB. I76 
rpaOeH Ha BOCTOKe IipuMblKaeT K repyMHuyamM JjoneyKoro CKaqyaToro Coopy 
2KeHHA. 

B mpegenax camoro J{nenposcko-J{onenKoro rpaoena, 3a MCKJIIOUeHHe! 
paiiona Uepuuropa, JoKkeMOpulickult KpucTamMuecKMh PyHAaMeHT HUTAe eUk 
He BCKPbIT; 10 reopH3H4eCKHM JaHHbIM, B WEHTpaJIbHbIX YaCTAX OH HaXOMHTC 
Ha rayOuHe He MeHee 6 KM. 

Hwxkuenaneosolickue OTJOKCHHA BCKPbITbI CKBaxKUHaMH Ha BemopyccKo 
JlutopcKoM bictyne dyHAamMeuta (Cmunosyun, IIuucx, Munck, Topogor 
Opma). SHauTebHbI WHTepec MpeACTaBAAeT BCKPbITHe STHMH CKBa?KHHAM! 
B HMKHeli YaCTH FAOBCKHX CIOCB KPaCHOUBeTHBIX TOPO, riaBHbIM OOpasor 
wecuaHHKOB THIa WOKWHHCKHX WIM OBPy4CKHX, HW CJIaHWeBaTbIX MeCdaHHCTBL 
TMH SO0KeMOpuA uIH cHHMa. Panee 9TH NOPOAbl MPHHUMAJIUCh 3a JeBOHCKHE 
Keapuuto-necuaHuKH MaMHOBOTO I[BeTa BCKPbITbl YePHHFOBCKOH CKBaKMHOM 
rye OHH MMeIOT MOWHOCTh 6 M HM 3asleraloT Ha TpaHHTO-rHelicax MOKkeMOpHsA 
NO TomujeH spPpy3HBoBw JeBoHa. 

Bomee MOsIOgble OTJIOXKCHHA HWXKHETO Masleo30m (JAMHHAPHTOBLIe COW 30 
KeMOpua, KeMOpuli, OPAOBUK U CHyp) B Mpegenax IlonecckoH u J,{HempoBcKo 
JjoHeuKkol BiayquH HeH3BeCTHEI. 

Han6ouee ppepuHue oOpasopanua Ilonecba, mexKaulMe Ha KpHCTaIH4eCKO 
(pyHJaMeHTe, BCKPBbITbI r1yOOKOM CKBaxKMHOH Ha HapopmanckoM Kynoue. OX 
COJepKaT TPOXHJIHCKH HW SCTepHH, YKasbIBalolMe Ha NPHHAaWexKHOCTb coyep 
*KallU4X UX OTMOKCHHH K HapOBCKHM cIOAM. Boyee Momoybie O6pas0BaHHA OT 
HOCATCH K BepXHeMYy JCBOHY HW NpeACTaBJeHbI COJeHOCHOK TOME, B KOTOpO 
MOUHOCTh CaMoi comm focturaet 1000 m. Cormacno A. K. Kppinozon (7,8) 
OCHOBAHHe COJICHOCHOH TOM B HapoBse HaXOAHTCA B €BJAHOBCKO-JIMBeHCKH 
conxX, a B CrapoOuHe —B JaHKOBO-neOeQAHCKUX COAX chaMeHcKOrO sapyca 
Bo3Hukuiee HEOJHOBPeMCHHO B pa3JIHUHbIX MecTax IloneccKoH BuayqUuHbI come 
HaKOMJIeHHe SaKOHYMJIOCb BCIOLY B CaMOM KOHUe JaHKOBO-seOeANCKOrO Bpe 
MeHH, KOrla COeHOCHaA TOMA Oba MepeKpbiTa KapOOHaTHO-ruuHUCTOH nay 
KOH MOpOA, HMeIoWeH SHAUWHTebHbIe KONeOaHHA B MOWHOCTH (oT 50 yo 150 m) 
Ota nauka, corsacHo mMaseoduTosmorMyeckHM ompeyenenuam T. VW. Kego 
A. M. Vinenxo, Takxke MpHHaqvie@KHT BepXHeli 4“acTH JaHKOBO-se6eAHCKM 
CuIOeB. 

B nmpegenax Uepuurosckoro ppicryna (byHaMenta COmeHOCHad TOMA BepXx 
Hero J{eBOHa OTCYTCTBYeT, a ACBOHCKHe OOpasoBaHUA TpecTaBMeHbl, Kak YX 
OTMeda Och, HeM3BecTHOH B Tloecbe Mon{Hon sddysuBHoH TOMMeH, NpuHaqexKa 
ueH BepxHeH 4acTH cpeqHero H BepxXHeMy JeBOHY. 

K wro-BocToky oT paliona Uepuurozga B J[HenposcKo-Jloneukol BnaquH 
MaJICOHTOMOPHYeCKH OXAPakTepH3OBaHHble USBECTHAKH C (bayHOli BepXHel yacT 
(ppanckoro spyca OOHapyxXeHbI JMUIb B Opekynsx McauKoscxoro, MerposcKor 
W ClaBAHCKOPO COMAHBIX KyNO0B. [locmequuve [Ba pacnosO*KeHbl yxKe B npeResa 
ceBepo-sallaqHow OKpanubl J,onOacca. 

CojeHOcHble OTJIO*KeHHA eBOHA B pexenax J[HenposcKxo-JlonerKoh pra 
AMHbI MSBECTHDI B BUC CONAHBIX WITOKOB, OCOMKHAIONIMX MHOMe CTPyKTYpHBKt 
noquatTua. axe cample rsryOokve CKBaxKHHbI (40 3500 mM Ha PomencKkom Kyloule) 
BCKPBIBIUHe JCBOHCKYIO COJIb, H3 Hee He BBILINI. 

Cax3b [lonecckoH u J[nenposcxo-Jlonenkol BriayuH B WeBone Morna ocy 
WCCTBIATbCA BAOb Y3KOrO MpornOa Mexyy YKpawHCKHM MaCCHBOM Uepun 
TOBCKHM BbICTYNOM. (byHaMeHTa. 

Conable mToKH B J[HenposcKo-JlonenKo Bayne NpoTbIKaoT MecTaMH et 
OcaQOuHble OOpasoBaHHA BIVIOTb NO TPeTHYHBIX HM Jaxke yeTBepTuyHEIx. B To 
JIecbe HWKHMH KapOoOH, eKaulMi BbILe TIHHUCTO-KapOouaTHOH HalcomeBo 
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SpOUBeTHOM TOJMM BepXHero JeBOHAa, AMANHPOBLIMH ABMXKeHUAMU JeBOHCKOLI 

DIM yoke He OpekunposBanH. 

' B Ilonecbe naneoutonormyecku OxapakTepH30BaHHble OTNOKEHHA HIDKHero 
apOoHa OTHOCATCA TObKO-K BuselicKomy spycy. B Hem nofBasiorca KpacHo-. 

CTHbIC HM 3eJICEHOBATbIC TIHHbI ¢ MpOnacTKaMH Mepreel H H3BeCTHAKOB. 
AKCHMAJIbHad MOMHOCTb HH?KHerO KapOoHa B Iloviecbe, ycraHoBeHHad Ha 
MKHOM Kpbiie Enpckoli crpyktypbl, papa 532,5 (2). 
Han6onbmel MomHoctn B Tlonecbe stu oTmOxKeHUA OCcTHrAaloT Ha BOCTOKe, 
qe B patione Mosnips (q. Cno6oyka), Hapsayy c OTMOKeHHAMH HKHErO oTJeNA, 
CKpbIThI MpHOpexkHbie MpeMMyecTBeHHO Necuanble COpasoBanua C pacTuTesb- 
BIMH OCTATKaMH CpeyHero oTfema. UepHuropcKand ONOpHad CKBaXxKMHA BCKpbINa 
OA MepMbio NOposbl KapOoua, KoTOpple (haluasbHO OTMHYHBI OT KAMCHHOYTOsIb- 
BIX OTIOKeHHH paiiona Mosbips, Tak KaK B HX paspese MeCKH H aJeBPOMHTHI 
MEIOT TIOJYHHEHHOe 3HAYeHHe MO CpaBHEHHIO C PIHHaMH, TepecslaMBalouluMuca 
H3BECTHAKAMH WH JOJIOMHTAaMH. 

B patione Uepnurosa Henocpey{CTBeHHO Ha Kope BbIBeTpHBaHHsa TOM atpipy3u- 
OB J€CBOHA TpaHCrpeCCHBHO 3aleraioT BePpXHeBHU3ElicKHe H HaMIOPCKHe OCaJKH. 
BILE CJICAVIOT TaKXKE MaJICOHTOJIOrHYeCKH OXapaKTePH30BaHHble ‘OTOKeHUA 
UIKHPCKOrO H MOCKOBCKOrO ApycoB cpefnero kKapOoHa, HO OOUlaHt MOULHOCTb 
apOoua 3/eCb HeBeIHKa H He TIpeppnuaet 600 Mm. BooOure cpequ ormoxKeHH Kap- 

Ha J[HenposcKo-J[cHelkOli BUaXMHbI WHPOKHM pa3BHTHeM MOJIb3yIOTCA BepXx- 
I€BH3eHCKHe OCaAKH, KOTOpble Ha CKMOHaX Bopouexckoro ([lyrupab, Cmesoe) 
Y kpauucxoro (Pelisepopo) MaccHBoB 3auleraioT Ha KpHCTasWIMYeCKHX NWoposax 
OKeMOpHiicKoro (byHjaMeHTa. 

_ [lasieoutonoruyecKH OXapakTepH30BaHHble OTOKeHUA HMKHerO (HawHHas 
> TypHelcKoro apyca) H cpefHero KapOoHa B WeHTpasbHbIX YacTax J[HeMpOBCKO- 

ToHelkoH BMaHHbI IpecTaBJeHbl IPCHMYMLeECTBeHHO TeppHreHHbIMH, rlaBHbIM 

pa30M MOPCKHMH, OOpasoBaHHAMH, JOCTHralolju¥MH MecTamu Oomee 2000 mM 
momHoctH (PayyeHKoBo). 

| Heyasno Take xe ocaqKH cpeqero um YacTHUHO HMKHerTO Kap6ona OBL 
3CKPbITbI B OCeBOli YacTH J[HenposBcKo-JloHneyKOH BUaUHbI, Ha CoOXCKOM MO]- 
AATHH TO, MOWHbIM (OKONO 1400 M) nOKpoBoM Mopoy Me30KaliHo3s0s. Bepxue- 
KAMCHHOYTOJIbHbIe OTJIOXKCHHA BO BMaHHe MOKA JOCTOBepHO He yCTaHOBJIeHbI, 
HO UX NIpucyTCTBHe B HavOoee NOrpyKeHHbIX YaCTAX BMOMHE JONYCTHMO. 
 Ornoxenua HuKHel MepMu co CKYyHOL MopcKoli dayHoli BcKpHITH! Uepun- 
POBCKOH ONOPHOHW CKBaxKHHOH (4). OnH 3ameraloT Ha Pa3MbITOM MOBepXHOCTH 
Topo, KapOoua UH NpeAcTaBJeHbI KPaCHOMUBeTHBIMH NecuaHHKaMH, aleBpOUTAMU 
A PJIMHaMH C MpOMmsacTKaMH H3BECTHAKOB, JOJIOMHTOB M aHTHAPHTOB; COOMA MOLI- 
HOCTb HX 53M. B uenTpambHol uacTtH J[HenposcKo-Jloneukol BiaqMHbl HM, 
HOBUUMOMY, COOTBETCTBYyeT TOa (OKOIO 200 M) KpaCHOUBeTHbIX TIHH C Mpo- 
AIACTKaMH HS3BeCTHAKOB WH AHTHAPHTOB, BCKPBITLIX Ha OombUIMX rryOMHaXx 
B patione nuucka. B Ilomecbe ormoKeHHA STOTO BO3PaCTa MOTYT ObITb BbIeJICHb! 
BecbMa ycsoBHO (JlomaHoBuyH, Mospipp). 

BepxHemepMcKHe KpaCHOUBeTHble MeCYaHO-rIHHUCTHIe OCaKH WMpOKO pas- 
3HTHI BI lonecbe (JlanuyosKa, Kopenu, Jlomanosuuy, Enscx, Haposas, Mospips). 
AX IPHHasexKHOCT K TaTapcKOMy sApycy ycTaHaBaMBaeTcaA NO OcTaTKaM pBIO, 
bumAMNoON, OCTpakoy wu pacTuTembHocTH. CulexyeT OTMeTHTb peskHe KONeOaHHA 
MOULHOCTH 3TUX OTOX*KeHHH oT 30 M (JjapugosKa) Zo 300 m (JJomanopuun). 

B J{nenposcko-JloneykoH BiayuHe K HUM yCJIOBHO MOryT OTHOCHTbCA Ma- 
MEOHTOJOPMYeCKH He OXapakTepH3OBaHHble KpaCHOWBeTHble OOpasoBanuA, 3a- 
meraiowiwe MO OTMOKeHHAMH HWKHETO TpHaca HW Ha pa3JIMYHbIX POPH3OHTAaXx 
sepxXHero Mameo30a (HW2KHAA TepMb — KapOon). MomnocTb HX, Kak NpaBMuo, 
HEBCIUKA. 

Tpuacopble MeCTpOlBeTHble NecuanO-rJIMHUCTHIe OOPasoBaHHA WIHPOKO pas- 
3uTbI B Ilumecbe u B J[HempoBcKo-JloHeuKOH BHaquHe (BKmiouaa u Uepnuros- 
KUM BbICTYH KpucTamHuecKkoro cbyHaMeHTa). OHH XapakTepH3yloTCA CpaBHHU- 
TeJIbHO MOCTOAHHbIM JIMTOJIOrHYCCKHM COCTABOM M OTHOCATCH K BeTJY2KCKOMY 
ipycy HwKHero TpHaca (°). OOpamjaer Ha ceOs BHUMAHHe ONM30CTb MOMIHOCTeH 
929 


TpHaCcOBLIX OOpasoBanuli BocTouHOH yacTu IJomecba Mu OONAaCTH ee 
BbICTVNa (byHAaMeHrTa. : 

lOpckue orjoxenua Tlonecba mpHHaqexkaT TOMbKO BepXHeMy oTemy 
IIPCHMYUWICCTBEHHO Ka@IOBeIO MH YacTHIO OKC*PopAy., MakcuMaJIbHad MX MOI 
HocTb ocruraerT 145—165 m (Enpck). B ventpasbHbix yactax Tloecba ol 
HUX MpeoblaqaoT KapOoHaTHble MOPOJb!, a Ha OKPAaMHaxX — NeCYaHO-rJIMHUCTHIE 
B J{Henposcko-J[onenkow BiayqMHe MpeHMyIleCTBeHHO MOpCKHe IJIMHHCTbI 
cpeqHe- H BePXHEIOPCKHe OTMOXKCHHA NOCTHAOT SHAYHTebHO OOMbLIEH MOL 
HocTH (70 400 Mm). 

B patone YepuHurosckoro BbICTyMa (byHfaMeHTa ftopa MpeAcTaBsena MOp 
WaMu TakxKe cpeqHero HM BepxHero oTesoB: (Ome MoulHOCTDIO Qo 200 m 
B (balluaX, XapaKTepHbIX AIA KpaeBEIx uactTeli JIHemposcKo-JlonenKoH BMa 
J(MHbI. } 

HwxHemesoBble OTMOXKeHUA, He ycTaHoBseHuple BITonecbe, B J[HeEMpOBCKO 
Jloneukol Bnaquue (BKo“ad M pation UepHuroBa) WHpOKO pa3BUTbl, HO 
MOMLHOCTb peKO MpeBpiiuaeT 40 M. 

BepxHemesosbie oTmoxKeHHa J[HenposcKo-JloneukoH BMauHbl xXapaKkTepH 
3YIOTCA NQJHOTOM paspe3a HM MpefcTaBeHbl BCeMH sapycamu. Mx MomMHOC 
jocturaeT 700—/50 m. B JIlomecbe, HaoOopoT, OcaqKH BepXHero Mela Xapak 
TEPH3YIOTCA CBOeH UCKIOUMTeIbHOM HeMOJIHOTOM H MaOH MOLLHOCTbIO (ff 
100 M). 

Tlameorenopple o6pasopanna Tlomecba, B oTaMuue oT J[HenpoBcKo-JoneL Kal 
BIaMHbl, TAKKE XAPAaKTePH3YIOTCA CBOCH HENOJHOTOH HM HeOOJIbIUMMH MOLIHO 
CTAMH. 

M3 cyenaHHoro jaxKe CX€MaTHYECKOFO CpaBHHTeJIbHOrO TeowOrMyecKoro 06 
30pa cileqyeT, uTo Ilonecckaa, Kak uw J[HenpopcKko-JloHelkan BMaHHbI, YeTKE 
oOocoOuBUIMecA OT OrpaHHYMBaIOWlHX HX Cc ceBepa MH ora KPHCTaJVJIMYeCKH2 
MaCCHBOB, OTJIHUAaIOTCA pyr OT Apyra NO cBoeMy pa3BHTHIO. 

Beaku pa3 mpu cpaBHenuu Tlomeccxot u J{nenposcKko-Jloneukon BnaqH 
pekKe BCero BbICTYMaIoT pasMUHA, a He CXOACTBA B HX TeOJIOrHYeCKOM past 
BHUTHH; HCKJIOUCHHEM ABJIACTCA TOJIbKO HH2%KHETPHacoBad 3mO0xa, Kora Ha 06 
IUMPHbIX NpoctpaHcTBax Pycckok mmaTPOpMbI, OCOHeHHO B OOACTH ee KpaeBbh 
Wellpeccui, yCTaHOBUJICA BeCbMa OHOOOpasHbIli peXHM KOHTHHEHTAbHOrG 
ocaqkonakonsenna (°). Uro xacaetca UepHuropcKoro BbicTyna KpHucTammnye 
ckoro *byHAamMenta, TO NOCe HAKOMJIeHHA 3]eCb MOMIHOH TOMI JeBOHCKH 
abPy3HBOB OH Obl BTAHYT B OOMHe KONeOaTebHbIe WBHxKeHHA J, HenpoBcKo-JO 
HeEWKOH BlauHBl. 


YxpawuHckoe oTmemenue Tlocrynuso 
Bcecoro3H0!10 Hay4HO-HCCNeLOBAareIbCKOFO 1 X 1955 
reouloro-pasBeyounoro HedbraAHoro MHCTHTYTa 
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Aoxaage Akagqemun nayrx CCCP 
1956. Tom 108, NM 5 


TFEOJIOrHA 


lr, ®@. WHEW LEP # 


CTPATHIFPA®MYECKOE 3HAYEHHE ®AYHbI OCTPAKOL 
B KAMEHHOYIOJIbHbIX OTJIOMKKEHHAX IOOKHOPO THMAHA 


(II pedcmasaeno axademuxom H.C. Wamckum 31 XII 1£55) 


_ Usyuenne cbayubt ocrpakoy| KaMeHHOYrObHBIX OTMOKeHH [OxHOro TumMaHa 
WKaZaylo €€ WHPOKOe pacnpocTpaneHhe. BoOJIbIMHCTBO BCTPeYCHHbIX BU]OB 
WypoweHO K ONpeesIeHHbIM YTOPH30HTaM MM MMeeT HeOOMbUIOe Bep- 
[KaJIbHOe H B OTACJIbHBIX CJIyYaAX LWIHPOKOe FOPH3OHTaMbHOe PasBUTHe, UTO 
ISBOMAET YTOUHATH BOSPaCT OTMOXKCHHH HM CONOCTABATb pyr C ApyroM OT- 
WIbHBIE YaCTH paspesa. CyuecTBeHHbIM (akTOpOM ABAAeTCA OONHE (payHbl 
sTpakOA B NeCYaHO-rIMHUCTHIX TONMAX, rae OObBMHO Apyran cbayHa OTCYT- 
ByeT. Bbifesenbl KOMMJI€KCbI OCTpaKOJ, MpHYypOUeHHbIe K PIMHHCTHIM H H3BeCT- 
IBHCTbIM (pallHaM. 

) Han6onee APeBHHMH OTJIOXKCHHAMH HMKHETO KapOoHa ABJIAIOTCA OTJIOMCHUA 
JPHeEMCKOrO Apyca, TOJIbKO HeaBHO OXapaKTepH30BaHHbie TNaJIeOHTOJIOrH- 
scKH Ha lOxkHOM TuMmaue. JIuXBHHCKHH NOAbapyc TypHelickoro sapyca jle- 
ATCA 10 cayHe OcTpakoy Ha MaJIeBCKHH H YHHHCKHM YTOpH30HTbI HM Mpefcta- 
M€H XapaKTepHbIMH WIA STHX TOPH3OHTOB BuaMH. IIpekpacHo BbIjeprxXaHHbIi 


) BCeX H3YYCHHBIX paspe3aX KOMMJEKC OCTpaKOJ| MaJIeBCKOTO TOPH3OHTa T103- 
NIACT HCHOJIb30BaTb 3TY (PayHy B WeNAX CTpaTurpacdun M yKasblBaeT Ha PaBHO- 
epHy!O TpaHcrpeccHiO MOP B MaJieBCKHi BeK. 

~ TypHelickul Bo3pacT OTJOMKeHHH NOATBepKAaeTCA HaxXOAKOH OOWIMX RUOB 
stpaxog (Glyptopleura plicata Jones et Kirkby; Carboprimitia polenovae Pos- 
er in litt.; C. alveolata Posner in litt.; C. petzi Posner in litt.; Cavellina eich- 
aldi Posner in litt. u ap.), c BuqamMu TypHelickux oTMO*KeHuH [loqmMocKos- 
oro u JloHemkoro OacceHHoB, a TakxKe paliona cpeguero Teyenua p. [leyophr, 
pHueM HeOOXOJMMO OTMeTHTb OovIbIee CXOACTBO ONNCbIBAaeMON (payHbI OcTpa- 
ON C TYPHEHCKUMH OCTPaKOJaMH BbILeYNOMAHYTbIX paHOHOB, YEM C OCTpaKO- 
aMM TYPHeEHCKHX OTJIOMKeHHH conpesebHOro paHoHa cpeqHero TeveHuH 
. Tleuopst. 

B yepeneTcKoM rOpH30HTe YePHbILIMHCKOrO NOADApyca BCTPeyeH KOMIMVJICKC 
eTpakol, XapakTepu3ylolllMlica BUaMH, NepeweyUUMH crofa H3 OaccelHa yIIHH- 
KOrO BPe€MeHH, H HEKOTOPbIMH HOBbIMH BUaMU, MOABJIAIOWIMMHCA 3ecb Biep- 
ple. O6uapy2KenHbIit syecb Bug Paraparchites armstrongianus (Jones et Kirkby) 
BBeCTeCH Tak2Ke B OJHOBO3PacTHbIX OTMURKeHHAX JoHeuKOrO OaccelHa. 

Tpannua qepoHa H KapCoHa MpOBOAMTCA HaMH N10 NOMOWBe MaseBCKOrO TO- 
wsouta. Ilocnequuit cojepxKuT BMecTe c OoraTOH KaMeHHOyrovIbHOH ayHor 
cTpakog MpescTaBuTeneli JeEBOHCKUX POMOB, 3aKaHYHBAIOWUX 3feCb CBOE Cy- 
lectBoBaHue. Iloyrsep»KeHHeM TIpOBeACHHA UMCHHO 3feCb TpaHlbl CJ YKUT 
akoKe (PaKT HaXxOMKJeHHA B HU3BeECTHAKOBOH TONMLe eBoHa, MoAcTuMAaroUleH 
€cyaHO-rIMHUCTHIe OTIMOKEHHA MasIEBCKOFO ropHsoHTa, Bua powa Leperditia — 
eperditia robusta Schneider in litt. Ipegcrapuresm JanHoro pofa U3BeCTHBI U3 
€BOHCKHX OTMO*KeHHH PyccKow MwaTpopMbl. 

OrneceHve HH30B MaJIeCBCKOrO rOpH30HTa K Ouc*epOBbIM CJIOAM He NOTBEP- 
aerca u3yyeHHeM (payHbl OCTpakog. 

B pu3elicKoM H HaMIOpCKOM ApyCax, B OCHOBHOM JIMTOJIOMYeCKH BbIpavKeH HbIX 
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JONOMUTH3MPOBaHHLIMM H3BETHAKAMM HM OJOMHTaMM, OCTpakOJbI OOHApyxKeE 
B Bue Aled MuOXOH COXpaHHOCTH, OTHOCAUAMXca K poaM Bairdia u Parapa 
chites. ToubKO B ACHONOMAHCKOM NOAbApyce, MpescTaRseHHoM B pa3spese IO» 
Horo TuMaHa TyJlbCKUM TOpH30HTOM, OXapaKTePH30BaH KOMIIJIEKC OCTPaKo, 
cojlepKauluil HOBbIe HM paHee H3BecTHble BUALI. K pyKOBOAALIMM BHaM STO! 
ropu30uTa ornocutca Buy Coryellina variolata Zanina in litt., BuepBbre om 
CaHHbIli H3 TylbcKoro ropu30HTa TlogqMocKkoBba. Sfecb Ke BCTpeyeH BHI Gly; 
topleura raabenae Egorow, oOHapy2KeHHbIH panee B BH3eMCKMX OTJOKeHHA 
paliona Tloquepem (cpequee Teyenxe p. Ileyopsi). 

B pepefickoM u KallMpCKOM TopH30HTax cpefHero KapOona BcTpeyeHna Oor 
Tad Hu OM3Kad 0 cocTaBy (ayHa OcTpakog, COfepxalllad TakKe BHIbI, Xapal 
TepHble Jia aTHX TOM. TloaBmeHne pOAOB, MPHCyULMX TOJbKO STAM TOPHSOHTA 
(Cribroconcha, Pseudoparaparchites, Kirkbyina, Hollinella), u oOmjuH xe 
paxtep (payHbl yKa3bIBaloT Ha HECOMHeHHOe OTAMUMe ee OT BH3eHCKOH. 

CneqyeT OOpaTuTh BHUMaHve Ha HaxO*KeHHe B BepeliCKOM TOPH3OHTE BH] 
Hollinella semiovalis Gorak in litt., a3BecTHOro 43 CBHTbI G JloueyKoro 6a‘ 


celina, comocTapsseMoli c BepelickuM ropw3oHToM [IloymockoBHoro Oaccelhe 
uw Bua Bairdia werewkensis Gorak in litt. (kammmpcKHH ropH30HT), OMMCAaHHOT 
u3 cpuTp C® Jlon6acca. 


B u3pecTHAKaX MOJObCKOrO TOPH30HTa, NOBHAMMOMY, BCJICACTBHE JOJIOMI 
TH3AUMH NOpOA, OCTpakoObl He OOAapyKeHbl. : 

OrjoxKeHHA MAYKOBCKOFO TOPH3O0HTAa 3aKJIOUaIOT B CeOe SHAYHTEIbHO O 
HeHHY!O (payHy, HO COBepUIeCHHO OTJHUHYIO 10 CpaBHeHHIO C HHKHAMH Top 
30HTAMH MOCKOBCKOTO sipyca, pecTaBIeHHy!0 HeCKOJIbKHMH BUaMH pod 
Bairdia, Bairdiolonga, Cavellina, Tulenia. 

HeO.s1aronpHaATubie OMOHOMHYeCKHe YCJIOBHA, MpOOuKarIOlMe CYLeCTB 
BaTb H B BEPXHeKapOOHOBOe BPeCMA, OTPa3HJIHMCb TakKKe Ha PpasBHTHH (ay 
octpakoy. IIpeycraBuTemu STOH rpynMbl HCKOMaeMbIX BCTpeyeHbI B OCafKal 
M3BeECTHAKOBOH (pall 30HbI C MPOTPHTHUNTAaMH HM iceBAody3sysHHOBOrO Top 
30HTA HM TIpeCTaBJIeHbI CBOcOOpasHbIMH KOMMJIEKCAMH MeJIKHX BHAOB, HMEIONL 
YrHeTeHHbI OOHK WH OTHOCALIMXCA K poyam Carbonita, Microcheilinella, Par 
parchites, Bairdia, Basslerella. 

Bouerekalive OTJOXKCHHA WIBArepHHOBOrO TOPH30HTa HW KHeH NepMu 8 
MeTHO OTJIMYAIOTCA 10 CocTaBy (pay HbI OTMOACTHMAIOMIUX NOpoy. OOuMH XapaxkrTe 
BCTPeYeHHBIX OCTPaKO], yKa3bIBaeT HA HECOMHEHHO OTJIMYHOe OT BepXHeKap 
HOBOrO BpeMA MX CyMeCTBOBaHHA. OOnapyxXeHHaA pasHooOpasHan cbayHa xopomel 
COXpaHHOCTH XapakTepH3yeTca OoraTCTBOM pOOBOrO cOcTaBa MpH HawJHy 
He€SHAYHTEIbHOFO KOJIMYCCTBA BUOB HW UpWypoyeHa K CueAyroulHM pogam: Gly 
topleura, Tulenia, Bairdia, Bairdianella, Cavellina, Perprimitia, Healdea. 

HmpkuenepMcknii BospacT 9THX OTJOMKeHHH MOATBepxKaeTCA NOABIEHUE! 
3eCb NpefcraBuTeseH poga Bairdianella, HeuspecTHoro AA KapOOHOBbIX O 
JOKEHHH HM BCTpeveHHOro HaMH paHee B Me€pMCKHX OTOMKeHUuAX CpesHero Ty 


MaHa. 

IIpociexuBad pasButue (bayHbl OCTPpakO| B KaMCHHOYTOJbHBIX HW HYKH 
N€pMCKHX OTMORKeHHAX LOxHOrO TuMaHa, MbI OTMeTHJIM ObICTPy!o H3MeHYHBOCT! 
OOJIbLUHMHCTBa BUJOB, a TAKXKE OTICMbHBIX POAOB, YTO BaXKHO [iA cTpaTurpadil 
YeCKHX Tospasyesennit. 


Tloctynuso 
28 XI 1955 


.: Jloxaagm Akayemun nayr CCCP 
| 1956. Tom 108, Ni 5 


MHHEPAJIOFHA 


( E. H. CEMEHOB ° 


KYMJIETCKHT — HOBbIM MHHEPAJ PPyntbl ACTPO®HJIJINTA 


(IT pedcmasaexo akademukom JI. H. Mep6axosum 30 XII 1955) 
I 
' B nermarutax JloposepcKoro MaccHBa HeieIHHOBBIX cHeHHTOB (KompcKHit 
yyoctpos) B 1949 r. aBropoM OBI] OOHapyxeH MHHepad rpyrmbl acrpo- 
AIUTa, SHAYMTeIbHO OTMMUAIONMHCA OT OObIYHOrTO 2*KeNesHcTOrO acTpo- 
AJ\JIMTa 10 CBOCMy XHMHYeCKOMY CocTaBy (OYeHb BbICOKOe cOep2KaHne MapraH- 
\) H (puswueckuM CBOHCTBaM (ONTHYeCKHH 3HaK HM CXeMa MJIeOXpOH3Ma, HU3KHe 
(CJIbHBIM BEC H MOKasaTemn TIpeJIOMCHH A). QTOT HOBBIM MHHepadl, mpeycTaBasa- 
Muli cool nourw KpavHuli MapraHueBblit WieH rpynmbl acrpoussuTa, Ha3BaH 
(MH KYIIJIETCKHTOM B YeCTb H3BECTHBIX COBETCKHX FeOJOFOB, TMOHEPOB OCBOeHUA 
4p Konpekoro mouryoctposa, MepBbIx uccleqoBaTeeH ACTPOPHINUTA H3 MeCTO- 
mkyeHHu Corosa — Bopuca Muxatnosuya Kynuerckoro uw 3ip3p1 Maxcu- 
imMaHoBHb! BouwireAT-KynercKkon. 
_Kynuetckut o6nmHo oOpasyeT MiacTHHuaTbIe BbIeeHHA pasMepoM JO 
x 3 X 1 cM, cocTosMe H3 OTJeIbHBIX YeLIyeK C COBepIeHHOH cilalHOcTbIO 
» {100|. Muorga kymeTcKHT HaxOJMTCA B BUC MeIKOUeLIYHUATHIX WH MPOdIb- 
ITLIX BbIJeteHui. Munepasl MOHOKJIMHHOM CHHIOHHM (HIM TpUKIHHUBIM Cc He- 
[AUHTCJIbBHbIM OTKJIOHEHH€M OT MOHOKJIMHHOTO). 
-Oxpacka kKylsleTcKHTa — OT TEMHOKOPHYHEBOH JO YepHOl; yepTa KOpHyHe- 
it. BmecK Ha IOCKOCTH ciaiHOCTH CHJIbHbIM, CTeKIAHHBIM. TBepyocth — 
cono 3. YqenbubIt Bec 3,201 (o6p. Ne 1); 3,229 (o6p. Ne 2). Mepeq nasmbHon 
yyOKOM JerKO CiiaBJIAeTCA B YePHbIM WapHK, Cma6o0 MarHuMTHBIM. Ha KpHBoli 
InpeBaHHA OTMeyaeTCA SHJOTepMMYeCKaA OCTAHOBKa B MHTepBase 740—800°, 
Bevaiowlad WiaBseHHio MMHepama. B KHCOTaX pacTBOpseTcs. 
KynuiercKuT — MHHepad ONTHYECKH ABYOCHBIM, OTpulaTebHBIH. 2V= —79°. 
AibHad jucnepcua onTHyeckux oceli: r >v. Ng=1,731; Nm = 1,699, 
p (BHIMHC.) = 1,656. 


i tar: oe ape sae: 


EXKIMJIOCKOCTHbI€ PACCTOAHHA, H3MepeHHble MO MeOaerpaMMaM KyIVIeTCKHTA H acTpopusHTa 
(anamutuHK H. H. CayacKas) 


NoNe KymetTeKut Actpobusnut Xen KynaetcKuT Acrpoduanut 
ih I aA I dA ms I aA I PAN 
1 8 3,505 40 3,49 WD — —= 4 P(e 
7 4 3,249 4. Se 20 13 -— —- 4 ‘1h URS 
3 4) 2,998 1 By AUS) 14 3 45732 5} 29 
4 4 2,764 1 2,76 15 4 1,665 2 1,654 
5 8 2,642 40 200 16 | 1,590 fe 4,094 
6 4 2513 3 2 AG — — I 1,576 
7 4 2,423 fi 2,47 18 1 4,593 4 AF 02; 
8 — -= 4 2,38 49 il 1,438 2 1,435 
9 4 2,294 4 2,29 20 al 1,408 4 4,407 
10 4 DPV 4 Pf 21 — — 1 1,314 
aH 3 2,099 4 2540 
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[Imeoxpou3m oT Kopuuneporo (m0 Ng) O OpaHxeBO-2KeJTOTO (no Nz 


Ne >Np. YAMHEHHE NOJOKUTEIDHOE. 
Pasmuua B jeOaerpamMax KyllleTCKHTa H OObIYHOrO XMOHHCKOTO acTpt 


(bumuTa HeBeIHKH (ra6w. 1). 
TaoOmauma 2 


PesyJIbTarTbl XHMHYCCKHX AaHaJIH30B MHHepaJIOB Tpyiilibl KyllleTCKHTa — acTpopusata 


KynaercKuT ActpopusaauT 
o 1 
f 3 ) 
ragege | Meee | MBps 2 | Saga | S| B | Kelas 
' r : as o \ 
Komnonentn | 7+ Kyasaopp a a Ss ee Ome sa os 
% |xoana| % |xoama.|  % "h "lo | Me | 
SiO, 32,60] 0,543] 33,54] 0,559} 33,84 | 34,22) 34,78 | 34,68) 34,1 | (44, 
TiO; 12,04} 0,150) 10,64) 0,133 8,02 8,96) 14,586 | 13,58) 42,21) 408 
EO 1,19) 0,010} Her — 0,04 3,89 0,07 25201) 10RS _- 
Nb2Os 0,66] 0,005} 2,48) 0,019 — — — 0,80) — _ 
Al,O03 1,68] 0,032) 1,00} 0,020 4,72 4,34 0,60 O, 10) ie 2 = 
Fe,O3 7,80} 0,098 4,36 3,98 Do 6,06) Lone 
FeO \5,44) 0,068} £35] g’o74] 16°58 | 20,181 926771 | 26/101 2978 “a 
MnO 27,65) 0,389] 23,60} 0,334| 15,18 | 12,97 6 ,65 3,48] 2,8 1,3 
MgO 2,98} 0,074) 4,63) 0,040 0,63 A OF. 1,54 OF 30) 0R9 — 
CaO 3,60) 0,064) 1,45) 0,026 iA Or f2) 1,66 0; 42a Pay Al 
BaO — = 0,32} 0,002 — = Dus) — — — 
K,O 4,38| 0,093] 5,631 0,120; 6,42 | 5,85} 5,90] 5,61] 6,7] 3,58 
Na,O 2,14] 0,069} 2.14] 0,068) 3,18 | 2,96] 3,00 | 2.54 22] 2,4 
EE Ont: 3,83] 0,426} 3,90} 0,434 3,43 ,62 2S 3,04) 30 1p 
sh Oee a 1,08) 0,112] 0,80) 0,090 — — 0,44 == — 2,3! 
F {, 2210), 064) == — 0,70 — ARAN — — — 
Cymnma 100, 49 100,18 100,23 | 99,73) 100,48 | 99,94] 99,4] 100,} 
—O=F, 0,54 0,30 | 0,44 | 
99,98 99,93 100,04 | lou 
AHaJINTHK T. A, By- | B. A. Mo- | E.-Pefu-/B. Ky-| H. MH. A. TI 
popa meBa T\JIb Hun |Baoxasen| Kenur|B. Ky-| men 
ABTop E. VW. Cemenos Tocuep 93.M. Bou- oe B.M 
THTe T- K yn} 
Kynuser- cCKHH 


‘ CKan 


B taOnm. 2 (rp. 2 44) upuBeyenbr pesynbTaTs! XMMMUeCKHX aHamH3ad 
WByX OOpasuos KylJieTcKHTa 3 TlerMaTHToB JIoBosepcKoro maccnBa. B ae 
yelllyH4aTOM kKyliseTCKHTe M3 NermaTutTa r. Henxa vacTHbIMH XHMHUeCKHM 
ONPeeJICHHAMH YCTAHOBJIeHO cojepmxaHHe 4,35% Nb,O, u 20,45 MnO. Pen) 
PeHOCHeKTPabHbIM AHAJH3OM JJONOWHHTeIbHO yCTaHOBMeHO cojepxKaHHe | 
KyMJIeTCKHTe OKOIO 1% Sr, 0,2% Rb, 0,1% Ce, 0,1% Nd. TIpu TOMOIL! 
CNEKTpaIbHOroO aHaJIM3a KOHCTaTHpoBaHbI Takxe Be, Zn, Ga, Ta (cma6p 
JIMHU). | 

Tlepecuer pesybTaTOB aHaJIM30B KYIWJIeTCKUTA, HCXOAA H3 COME (pop? 
Jbl MHHepasoB rpyinbl actpodusuta (K,Na)(Fe,Mn),(Ti,Zr) [Si,0,,](OH,FY 
IIPHBOUMT K CJleyIOWMM pe3syJbTaTaM: | 


4 i 
) (Ko, 64a ,45)1,12( Mg, g9F ©4278 51, 44 )a,11(T 11,60 Zr o,o7NDo 93 )q rol Sig 75419, 99T ig 93 O14! 
-(F,OH),. 
D; 
) (Koss ao 47B ag 9) Jaysi(Mng ogF ey 19M&q o¢Cag 48) 3,936 fo, g9N Bo 15 )y ost Sig g5A19 141 1,01 O24} 
(OH). a | 
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B kynuerckntTe, Tak Ke KaK UB acTpousauTe, IIMPOKO MpOABJeHbI H30- 
MOppHble 3amemjenua. Tak, Kamit OObIUHO U3OMOpdHO 3aMellaeTca pyOuyuem 
a Oapuem, a TuTaH — nuo6uem. Kynuerckur cojepxkuT MaKCHMaJIbHOe JIA H3Be- 
STHBIX MHHepaslOB TpyMibl acrpopussHTa KomMuecTBO HHdOHA: 2,48—4 35% 
Nb,Os. 

HavOoulee WmMpoKo NposxBeH B MuHepanax rpynupl acTpopuIuTa U30- 

Opu3M JBYXBaJIeHTHbIX 2%esesa u Mapranwa. M3pecrubie YO cux Mop MuHe- 
PaJIbl ITOH PPyNMbI UpeAcTaBsAIOT COOH MUHEpasbI CYNIECTBEHHO MKeMesuCTHIe, 
8B KOTOPBIX 2Kele30 pe3kO MpeoOaaeT Hal MapraHueM. Tak, B rpeHaHyCKOM 
aCTpOpPUINUTe cofepxKUuTCA OKONO 34% FeO un amie 2,8% MnO, B xu6uHcKOM 
actpopusnute — oKoo0 29% FeO u snmp 6,7% MnO ut. 4. (ra6n.-2). Onu- 
cbIBACMBIH HOBbI MHHepaJl, KYIWICTCKHT, ABJIA€TCH MePpBbIM MHHepasioM rpyri- 
bl acTpo*usuTa; B KOTOPOM Mapranel MpeocbmaqaeT, IpHyeM OUeHb pe3Ko, 
lal 2KeJIeE30M, B HEM cogepxKUTcA 27,7% MnO u sub 5,4%. FeO. Cogepxxanua 
ele3sa WH Maprania B MHHepaslaxX TpPyIMbl acTpopusIMTa HaXOAATCA B OCOpaT- 
OH MpOMOPHOHaAIbHOM 3aBHCHMOCTH H WHpOKO BapbupyioT: FeO —or 34 jo 
5%, MnO — or 28 yo 1% (rTa6a. 2). 
- Ilpupeyenupie JaHHble MO3BOJIAIOT yCTaHOBHTb HelpepbIBHbIit us0omMopHbIi 
A ACTPOPUAT— KyIeTCKHT, B KOTOPOM acTpopuamHT KeFeqTi[SigO,4](OH)2 
ABJIACTCH KPaWHUM XKeJeSHCTHIM WIeHOM, a KyneTCKUT KeMnyTi[Si,O,4](OH)2— 
KpavHUuM MapraHeBbIM WJIeHOM. K KylleTCKHTY CuleyeT OTHOCHTb MMHepasibl 
Cpyumbl acrpopuatiutra c oTHomenHem Mn/Fe > 1, a k actpodusmuty —c 
Mn/Fe < 1. 

Peskuve pa3M4YHA B XMMHYECKOM COCTaBe acTpOHHTAa HW KYMMeTCKUTa UpH- 
BeIH WH K CYIIe€CTBeEHHOMy OTJIHUHIO HX (usHuecKHX cBolicTB. Ilo ananornu 
C H3OMOpPHbIMH pAamMu tbepOepuT — rroOHepHT, HJIbMeHUT — NMpoaHutT H Jp., 
Mp 3aMellleHHH *Kese3sa MapraHileM MOXHO ObIJIO OMRKUaTb B PANY acTpopussUT— 
KYIIJICTCKHT YMCHbINeCHHA YeJIbHOrO Beca, NOKasaTevieH MpesoMeHHA. Tak 9TO 
4 IIPOHCXOJHT Ha CcaMOM JlesIe: 10 CpaBHeEHHIO C aCTPO*HJJHTOM KYIVJICTCKUT 
o6layaeT MCHBIIMMH NOKasaTeIAMH MpesomueHud (Ng 1,73 BMecto 1,74— 1,76) 
A YJ\eIbHBIM BecoM (3,20 BMecTo 3,40). Ja KymueTCKHTa, KpoMe Toro, Xapak- 
repHpr 2 V =— 79° u naeoxpou3mM Ng > Np, B OTAMUHe OT 2 V =+ 70—80° u 
aeoxpou3sma N, > Ng, cBolicTBeHHbIxX acTpodunnutTy. Tlourw nomHoe 3a- 
MelleHHe 2Kee3a MapraHleM B KYIVJIeTCKHTe MpHBeJO TakxKe K TOMY, 4TO STOT 
MMHepaJl CYULECTBeEHHO OTJIHYAeTCA OT ACTPOPHJIJIHTA 3HAYHTeIbHO Oolee TeM- 
WOH OKpacKOH HW cmaOOl MarHHTHOCTbIO WapHKa, OOpasvioweroch MpH TwaB- 
TeHHH Tepe] NaxvsIbHOH TpyOKoH. 

KymuieTcKuT JO CHX Top BceTpeyeH B JIOBOsepcKOM MaccHBe He(eJIMHOBbIX 
MCHUTOB JIMIIb B YeTbIPeX yaJICHHbIX Ha HECKOJIbKO KHJIOMeTPOB pyr OT Apy- 
‘a WLeOUHbIX HerMaTutax (rr. KyuBuopp, Henxa). [I]puKonTakTHas 30Ha 3THX 
:pynupix (10O—15 M) H30MeTPHYHbIX Me€rMATHTOBbIX WWIMPOB CjIOwKeHa KPYyIMHO- 
(PHCTAJIMYeCKUM arperaTOM HeeIHHa, MMKPOKJIMHAa, STHPHHa, SBAMAMTA, 
aM3auTa, Jammpodpusmuta. B yenTpaibHoli YaCTH NerMaTHTOB HaXOMTCA MOUTH 
[OHOMHHepasbHad 30Ha HaTpowuta. KynerTcKuT u3peqKa BCTpevaeTca B IPH- 
OHTAKTHOM 30He B BUC HAMOMOPPHbIX BPOCTKOB B MHKPOKJIHHeE MU SBAMAJMTe. 
‘OHKONMACTHHUATHIM HW MeIKOUeINYHUATbIM KYIJIETCKHT YaCTO HAXOMMTCA B IWeH~ 
PaIbHOl “aCTH MerMaTHTa B accOlWMalMH C IMMSOJIMTOM, HelTYHUTOM H Apy- 
MMU OoraTbIMH MapraHuemM MuHepasamu. MHorga NOfOOHbIM KYIWeTCKUT 3a- 
eljaer c mepudbepuu KpucTasbl paMsauTa u oBAMamTa. B eqMHHUHBIX Ciy- 
aAX MeJIKHe WwaCTHHKH KYIIJIe€TCKHTa OTMeYAaIOTCA B KavecTBe akIWeCCOPHOrO 
WHepasa B MOMKMHTOBbIX HecpeIMHOBbIX CH€HHTAX, B KOTOPbIX 3aJleraloT H © 
OTOPbIMH TeHeETHUCCKH CBASAHbI MerMaTHTbI C KYIIJIeCTCKHTOM. STroT MHHepaw,, 
AKHM OOpa30M, MOXKeT MMeTb, Tak 2%e Kak HM aCTPOPUIHT, MarMaTH¥YecKoe, 
€rMaTHTOBOe HM MeTaCOMaTHYeCKOe MOPHCXO*KeHHE. 

B noBepxXHOcTHBIX YCJIOBHAX KYNJICTCKHT HeyCTOHYMB H Jerko MepeXOgHT B: 
SpHbIe MOPOUIKOBAaTHIe MACCbI, MpeCTaBJAIOUMe COOH, MOBHHMOMY, CMeCb ABY~ 
KMCeli MapraHlia WH THTAaHa. F 
TIpupeyenuple fanuble © CYyIeCTBeHHOM pa3HUMH COCTaBa H CBOHCTB KYyM- 

ie 935, 


JIETCKHTA WH aCTpOPuMIMTAa NOKA3bIBaIOT, YTO KYIJIETCKHT ABAAeTCA MOCTATOUH 
XOPOWO HHAUBUAYau3HpOBaHHbIM HOBbIM MHHepaJioM, u3speyKa OOpa3sy1oulHM 
CA B HecbeMHHOBbIX GSHeEHHTaX HM HX MerMaTHTaX B YCJIOBMAX peskoro OGora 
WIeHHA MapraHiieM. XapakTepuHo, uTo B JIoBO3epcKOM MaccHBe, rye KyMeTCKH 
BCTpeyeH B H€CKOMbKHX MeCTaX, acTpodusIHT He U3BecTeH. B To xe BDpeM! 
B coceqHemM XHOHHCKOM MaccHBe, rye acTpodumanutT c S—6% MnO mee 
wHpoKoe pacnpocTpaHeHHe, KyMMeTCKUT He HaOsOJascs. 


Jla6opatopuax MuHepasoruu fllocrynu.o 
WH TCOXHMHH PeAKHX 9JIeMeHTOB 26 XII 1955 
Akayemuu wayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


13.M. Bonmtreat-Kynaertcxag, 3an. Mun. o6m., 60, 2 (1931). 2 B. M. 
KynaetcKkud, J[AH, cep. A, 343 (1929). %C. Doelter, Handbuch der Mineral- 
chemie. 3, 1 (1925). * W. Kunitz, N. Jb. Min., Abt. A, 70, 3-(1936). 
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HE TPOlPA®H fl 


# 


B. A. PPOCCrEMM u K. ©. KOPOTKOBA 


HOBbIE JAHHbBIE MO NETPOrPA®HH MEJIOBbIX NOoPpoy 
TYANCHHCKOrO PAHOHA 


(ITpedcmasaexno axademukom M. H. Cmpaxosum 14 XII 1055) 


Ilerporpadus tbrmuesoli cep Mesa 1ox*KHOFO CKsIONHa CeBepo-3anagquoro Kap- 
-“Ka3a MOUTH COBepleHHO He H3yyeHa. Hekoroppie cBeyeHua M0 3TOMy BOMpOcy 
HMeroTca B padorax (*, 4, °). B mocueqHee BpeMa aBTOpbI H3y4HNH paspe3 Me- 
JIOBLIX OTJIORKeHHH Oaccelina p. TyancuHKH. 

PaculeHeHwe paspesa MeJIOBbIX OTMOxKeHHI TyaticuHcKoro palioua mpose- 
yeno O. C. Basospm (*). B yanbneltmem B. M. Kernep yetanusuposan paspes 
CBHTbI MaPKOTX H YTOUHH NOOAKeHHE CNOHTOMMTOB NepeBasa TlayK (5); B ero 
paOore MpHBOAUTCA TakxKe HECKOJIbKOHMMePpCHOHHBIX aHaJIv30B MeCuaHHKOB 
HONbMCHHOH CBHTbI, 3A4MCTBOBaHHBIX H3 MaTepHasos A. B. Yapsanopa. 

B Oacceline p. TyancuHku He OOHaxKaloTcA cOH ApeBHee ambOa (BepXHero 
amta?). B ocHopanuu paspesa JOMbMeHHOH aHTHK MHA pacnosaraetca Teppu- 
TeHHadA JOJIbMeHHaA CBUTA, MpecTaBsieHHaA yepeOBaHHeM MOII[HBIX aJIeBpo- 
JIMTOB H TVIHH. 

AJIeBpOJIMTHI TIOXO OTCOPTHPOBAaHbI H COMepKaT JOBOMbHO 3HAYHTEbHYIO 


-tipuMecb (40 30%) 3epeH NecuaHOl pa3MepHOCTH, a Tak2Ke ryIMHMCTOFO BelllecTBa, 
KOTOpOe CJIYKHT WeMeHTOM. AJIeBPOJIHTbI OCObIYHO HeEH3BECTKOBHCTHI, cpeHeli 
-TWIOTHOCTH, 6€3 BHAMMOH TeKcTypbl. Ha HuxKHHX MOBEPXHOCTAX HallacTOBaHHA 


OHH HeCyT rHeporsHpbl, walle BCerO BaJIMKOBbIe H BaJIMKO-OyropyaTbe, pexe 
ASbIUKOBbIe. KOHUbI HX OPHeHTHPOBaHbl OObINHO B  CeBepO-BOCTOUHOM 
HallpaBsenuu (15—45°). Menee MOUIHbIe IIaCTbI AJIEBPOJHTOB HHOra OONalaworT 
KococoHyaToH Tekctypou. Ilocme peqyKUHH yCTaHOBJIeEHO, 4YTO CepHH KOCbIX 


CNOHMKOB HaKJIOHeHbI B loro-3anayHble pyMObl (214—222°). 


B cepepHoM pa3pe3e JObMeHHOM CBHTbI (1OX%KHOe KpbIIO KawiraHoBol aHTH- 
KJIMHAJIH) MOI[HOCTH aJICBpOJIMTOB, W€CYaHHKOB HM XJIMAONMTOB 3HaUHTesbHO 
MeHbIUe, YM B 10%KHOM (Wo 1—1,5 M mpoTusB 9 M). 

Munepasoruyeckad accounalusd TAKEO (PpakUMH AOJIbMCHHBIX aJleBpOuUTOB 
JOBONbHO CBOeOOpasHa. Secb BCTPeveHbI YepHble pyAHbIe MHHepawb! (LO 2,4%), 


/neikoxcen (go 31%), nuput (40 70%), mumMoHuT (Yo 7%), UMpKOH (fo 17%), 
“rpanat (qo 25,5%), TypManuH (qo 8,5%), MyckoBur (40 8,8%), xopuT (qo 


0,8%), xaopuToug (go 0,4%), raayKonuT (qo 31%). He B Kamayom oOpasue 
BCTpeyaloTCA KpOMe TOPO, CAHHMUYHbIe 3epHa aHaTasa, OpykuTa, cena, CTaB- 
pomuTa U MoHalHTa. B nopoxax ceBepHoro paspe3a HeCKOJbKO OOJIbINe YEPHbIX 
PyAHbIX MuHepasoB (oO 9%), WupkKoHa (n0 24,5%) WH cTaBpomHTa MH MeHbIe 
HMputa u rpaHata. ToubKO B CeBepHOM paspese BCTPeyeHbl alaTuT (0 3,7%), 
poropple OOMaHKH (0 0,3%) HW INMHMHeIb (0,3%); rmayKOHHT B CeBepHOM pa3- 
pese orcyrcrsyer. Jlerkue :pakiMH CeBepHOrO H 10XKHOTO pa3pe30B OYeHb 
cxoqubr (KBapia 54—61%, HoeBbIX WMaTOB 28%, OCTAIbHY!IO YaCTb COCTaB- 
JIMIOT OOJIOMKH TOpOjl H BbIBETPevIble MHHepasibl). TO KacaeTCA THIOMOPPHBIX OCO- 
GeHHOcTeli MUHEpasoB, TO CIeyeT OTMETHTb, YTO B CeBEPHOM paspese OHM OT- 
wMuaiorca OOJbIUMM pasHooOpasveM, YeM B 1OXKHOM. OcoOeHHO 9TO kacaeTCA 
ycroiuuBbIx MHHepasioB. Tak, TOKO B CeBepHOM paspese BCTPeyeHbI KPHCTAN- 
qMyeckHe POPMbI UAPKOHA, AHTAPHO-%KeJTHI PYTHA M CTYMeHYATHIH rpanar. 
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Beuuenexallad cept albOa MpeqcTaBseHa TIMHaMH C MIpOCJOAMH aJleBpo 
autos. Tlocnequne yMeHbuIaloTca B YMCJIe M B MOWLHOCTH KBepXy, HM CBHTa TPH 
oOperaeT B BepXHeH MOMOBMHE TIMHUCTHIN XapakTep. Munepasornueckaa acco 
WUMalua (baHepOMepHEIX MOpoO asibOa HOCHT TlepeXOHbIM XapakTep. B Hwxkuel 
yacTH OHa 6WKe K aCCOWWalMH JOJIbMCHHOM CBHTbI, a B BEpXHeH — K CeHO: 
Many. OjHako, B OTAMYHE OT AOMbMCHHOM CBHTBI, 3€Cb OTCYTCTBYIOT MIMPUT Fk 
XJIOPUTOUA, a rpaHaTa 3HaYHTebHO MCHBINe, 3aTO POJIb MArHeTHTAa M HJIbMeHUTa 
HeCKONbKO Bospacraer (Yo 14%). B Bepxax amb6a BCTpevalorcA B HeOOJbUIX 
KomMyecTBaX (JOM MpOWeHTa) MOHOKJIMHHbIe MHPOKCeHbI, poroBble OOMAaHKH 
uv onugor. Jlerkue ppakuwu MOpox oTsMuaioTcH pasHoodpasuem. B uu3ax OHH 
MMeIOT IOJIMMMKTOBLIL, a B BepXaX CyMeCTBeHHO KBapileBbld (Oo 73%) CocTaB. 
CneyeT OTMeTHTb HaslMuHe OKATAHHBIX 3epeH rowyOoro TyPMaJIHHa. 

Cputa nayK (CeHOMaH) HauMHaeT coOoI paspes BepxHero Mela. Ona mpeg- 
cTaBsleHa YepeOBaHHeM Ce€POBAaTO-3eJeHbIX PIMA, CepblxX (pyKOMHbIX Mepresel, 
M3BeECTKOBHCTHIX AJIEBPOMHTOB MIOMYATHIX H AHaPOHaIbHO CJIOMYATbIX, C KpyM- 
HbIMH ASbIUKOBbIMH rveporsmMpaMw Ha HH2KHUX MOBePXHOCTAX HallJacTOBaHHA 
(A3bIUKH HallpaBseHbI B 3allaHble pyMObl), AO 40 CM TOMI, TyPOreHHbix 
aIeEBPOJHTOB JO 3 M, a Tak2Ke MaJIOMOULHbIX XAPAKTeEPHBIX JIMJIOBLIX <«IJIOCKO- 
CTHbIX» rpaBesHTOB. TyPoreHHble aJleBpOJIMTbI NO CBOCMY MMHEepaOrHyecKOMy 
COcTaBy pe3KO OTJM¥AaIOTCA OT CMeX%KHbIX OOpasoBanui. Uepuble pyAHble MHHe- 
PasIbl TpeACTABMeHbI MCKJIOUHTeEMbHO MarHeTHTOM (JO 33%), KOMMYECTBO 
YCTOHYMBbIX MHUHepasOB OYeHb MaJiO (AONIH MpoueHTa), uspeyKa Berea 
cibeH MH MocTosHHO amMyoT (fo 8%). OcHOBHYy!0 YaCTb TAKENbIX PpakUHH CO 
CTaBJIAIOT TMpOKceHb! (fo 20%) u ampuOonnr (qo 50%). M3 nupokcenos pa3BH 
MOUTH HCKJIOUHTeIbHO aBIHT, PexKe BCTpeualorca OTeJIbHbIe 3epHa Auorcuya. 
Kpome oOObIKHOBCHHOH poroBOH OOMAHKH OTMeY¥aIOTCH 3epHa OasasIbTHYeCKOM 
poroBpoH OOMaHKH HM TpemMosuTa. B werkuxX (ppakUHAX OCHOBHY!O POJIb Urpaloy 
OOJIOMKH apPy3HBUbIX MOpOA H NOJeBbIe WNaTbI, KBapla Mao (yo 6%). B Bepx+ 
Heli NOJOBHHE CBUTbI H3BECTKOBUCTHIe aJIeEBPOJIMTbI XOTA MH HeMb3A HaSBaTb Ty(o> 
TeHHBIMH, OMHaKO B HX COCTaBe H3BeCTHYIO POJIb BCera HrpawoT poroBble 064 
mMaHkH (40 4%), amugor (fo 2,3%) H MarHeTuT (Jo 29%), xoTa KOuMUeCTBE 
YCTOHYMBbIX MHHepaJlOB BO3PaCTaeT H MOABJIAIOTCHA CJHOAbI, OAPUT HM CcTaBpOHT 
(0 0,7%). KomuuecTBo KBapla 3HaudHTeIbHO BospactTaeT (40 57%), a OOOMKEI 
aPySuBHbIX MOpO CMeHAIOTCA OOJIOMKAMH TJIMHHCTO-KPCMHHCTHIX TOpoy. 

AnaHypcKasd CBuTa (CeHOMaH — HWKHHH TypoH (°)) mpeqcTaBieHa B HUKY 
Heit WaCTH CBETJIbIM KAPOOHATHBIM (pJIMWIeM, HECKOJIbKO OKPeCMHEJIBIM, a B BepX+ 
Hel YacTH — yepeOBaHHeM CHJIbHO OKPeCMHEJIbIX aPIHJJIMTOB, C Mapasmuene> 


} 


MMMeAaIbHOH OTCIbHOCTbIO, Ce€PbIX HEH3BECTKOBHCTbIX MeJIKOOCKOJIbUAaTHIA 
PMH, YePHEIX OMTYMMHOSHBIX C/IAaHeB C BbICbINKAaMH APOSHTa WH IJIOTHBIX He? 
H3BeECTKOBHCTHIX asleBpowHTOB. AHaHypcKad CBHTa 3Jecb OosbUIe BCero Hanol 
MHHaeT 3apaTcKylo CBHTy wro-BocTrouHoro Kaspxkasa (1). AneBpOouMTbI mmOX¢ 
OTCOPTHPOBaHbl H COJepKaT BECbMa 3HAUHTEJIbHY!O IIPHMeCb TVIMHUCTOrO Martell 
puana. MuHkepasormueckad XapakTepucTuka ee 3HauNTeIbHO oTmMUaeTcA 01 
CBUTbI layk. CpeqW HelIpospaudHbIX MHHepaJIOB OTMeYeCHbI MarHeTHT UH HbMeHU 
(go 34%), meltkoxcen (qo 18%), uspeqka nupuT (fo 5%) u muMounUT (Jo 8%) 
IIpospaunple MaHepasbl MpeACTAaBJeHbI WUpKOHOM (yo 15%), rpanatom (qo 15%) 
TYPMaJIMHOM (40 6%), pyTusiomM (qo 3%), ccbeHom (qo 1,2%), craBpommrom (qd 
0,6 % ), MycKoBuTom (qo 11,5%), rmayKountom (go 15%). Uspeqka B Bue eqnnu4 
HbIX 3€PeCH BCTpeyaloTcA poroBble OOMAHKH UM xsOpuT. naBupie cocTraBHble wacr? 
Aerkux ppakunH — KBap (Yo 45%), NomesBble wna (yo 36%), uw Oo6s1I0MK4 
KPeMHHCTHIX MOpoy (Ao 80%). Kpome Toro, ormeyatorcs! riayKOHHT, oMmaui 4 My 
CKOBHT. 

Bpiule 3ayleraer C TpyOM NoOMaroulaica pacueHeHHIo MONAT cepus Kap6c| 
HaTHoro (blMia, HasBaHHasa O. C. BanoBbim cBuTa MapKOTX H CBHTAa Aenep kari 
HwxKHsia YaCTb CBUTbI MapKOTX, conocraBleHHaa B. M. KemlepoM ¢ KepKel 
CKHM POPH30HTOM Coulee 3anaHbIx palioHos (°), OTHOCHTCA, UM K Typouy. Hamg 
USyYCHbI MOM MAKPOCKOMOM MepBbIe 93J/IeMCHTbI PHTMOB, MpeACTAaBJICHHbIe CHsIbH 
AJ€BPUTOBLIMH USBECTHAKAMM. CocTaB TsKeNbIX (ppakUMit 9TAX HOpo_ nour 
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HHYEM HE OTMYAeTCH OT ONMCAHHOrO BHIUe AIA AHAHYPCKOM CBUTbI KOMMIeKCa. 
JIviub TlosBleHve OapuTa, HHOra B 3HAUMTeABHbIX KOWHYeCTBAaX (qo 39%), wa 
HaiMuve peAKHX SepeH aHaTa3sa H OpyKHTa MOKET CIYKATb OTIHUMTebHIM 
MpH3HakOM. Sato JlerkHe (ppakUHH pasMYaloTCA JOBONBHO pesKo. Jaa nopoy 
KepkeTCKOrO TOPH30HTa XapakTepHO HeCKOJIbKO MOBBILeHHOe cojep»xKalue 
KBaplia (10 56%), SHAYHTeJIbHOe KOJIMYeCTBO MOJIeBbIX ITATOB (q0 25%) u pes- 
KOC CHMKEHHE POJIM OOMOMKOB KpeMHUCTHIX MOpoy (AO 3%). Kpome Toro, Bcrpe- 
WaloTcA BbIBeTpevble MUHepavbl (WO 10%), ruiayKonnr (qo 5%) uv catoyer (Jo 2%). 

Takoli ke XapakTep HOCST H HaTyxalickHii M PeHHOXCKUi ropHsoHTE. B Bep- 
XaX CBHTbI MapKOTX H B CBHTe JefepKall MUHepasiornyecKuli COCTaB MepBbIX 3J1e- 
MeHTOB PHTMOB usMensierca. Kpome MHHepaJiOB, paciipOcTpaHeHHbIX 10 BCeMy 
paspesy MeJOBbIX OTJOXKeHHH (PyAHble, yCTOHUHBbIe H T. J.), 3ecb B KaxkOM 
MpeliapaTe MOABIAeTCH B OULYTHMBIX KOJIHYeCTBAX JMCTeH, Mpw4eM BBepX TIO 
paspesy ero KOJMYeCTBO MOCTeMeHHO yBemHuMBaeTca (OT 0,5 Wo 2,8%). Yeesmn- 
MHMBaeTCA POJlb THTAHOCOJepKallMX MMHEpaOB (aHaTas, OpyKHT, cen), KOMH- 
YeCTBO KOTOPbIX 3HaUHTeJIbHO BbILe, YeEM B Ooee ApeBHHX YaAcTAX paspesa. 
Kpome toro, peryapHo B HeOOMbUIMxX KONMYeCTBaX (He MpeBbinaonx 1,8%) 
OTMeYaloTCA POPOBble OOMAHKH. SHAYHTeJIbHO Pere B BUJe EMHHUBIX 3epeH B OT- 
AeNbHbIX OOPaslaxX BCTPeYeHb! MHPOKCeHbI, OHOTHT, XMOpHT, OapuT, snmuJOT, 
aHrupuT uM MOHawuT. B werkux :bpakuHax KBapila OKOIO 45% (peqKo 59%), 
MOJeBbIX WMAaTOB JO 25%, OOJIOMKOB MOPO H BbIBETPeIbIX MHHepasoB yo 17%, 
ruiayKOHUTa JO 22% u cao WO 3%. 

Muuepanoruyeckan accoluMalua, BCTpeYeHHad B Noposax ceBepHoro. pas- 
pesa, O¥eHb CXOJHa Cc ONMCaHHOM Bbuue. Pasnuuna MexKy OOOMMH paspesaMH 
CBOJATCH B OCHOBHOM K THIIOMOp(HbIM OCOOeHHOCTAM MHHepasoB. B cepepHoM 
Ppaspese BCTpeyaeTcH rowyOoH TypMaJIHH, OoJlee pasHooOpa3sHad accouMalHa 
PYTHJIOB, PO3OBbIM rpaHaT, 30HaJIbHbIe 3epHa PO8OBOrO IHPKOHa, MHIbuaTHIH 
CTABPOJHT, OTCYTCTBYIOWIMe B 1OXKHOM paspese. 

B o6uiem cleqyeT yKa3aTb, YTO MaTepHaJI NO BCeMy pa3pe3y CpaBHHTeJIbHO 
ca6o OKkaTaH. Kpapl mpejcTaBuleH Walle BCeroO yrJIOBATO-OKaTaHHbIMH 3epHaMu. 

H3 peybiqyuero H310%KeHHA BbITeKaeT, YTO TO MHHeEpasIOrHyeCcKHM NpH3Ha- 
KaM pa3pe3 OTYeTJIHBO paculeHAeTCA Ha HeCKOJIbKO yacTel. lA NOubMeHHOH 
CBUTbI XApaKTePHO, NOUTH NOHO OTCYTCTBHe YeEPHbIX PYAHbIX MHHEpaJoB, M0- 
CTOAHHOe MIPHCyTCTBHe IMpuTa, BbICOKOe COJepxKaHhe panatTa H HaHGHe CIO 
HW xmopuHTouya. Bomee BbicoKHe COM abOa HOCAT NepexOAHbIit xapaktep. B m0- 
pOjlax CBUTHI ilayK OTMe€YEHO BbICOKOe COepXaHHe POFOBbIX OOMAHOK H MOHOKJIMH- 
HbIX IIMPOKCeHOB, OTCYTCTBHE HJIbMeHHTA, MOBbILIeHHOe COJepKaHhe MarHerHTa, 
MOCTOAHHOe MIPHCYTCTBHE SIIMAOTA B TAXKEMbIX PPAKUHAX HU BbICOKOE CORepr*KaHHe 
OOJIOMKOB adidy3HBHbIX NOpo, HW HasIMuMe CBEXKUX MOJIeBbIX LIMATOB B JIETKHX 
ppakuuax. AHaHypcKad CBHTa BbIJeIAeTCA B OCHOBHOM MO OOKZHIO OOJIOMKOB 
KPCMHHCTHIX NOPOA HM HasIMUHIO ONaia B erKUX (ppakWMAX MOpok HU NO MOBbI- 
WICHHOMY COJep2KaHHI0 CJIIOA H NOABJICHHIO CTaBpOJMTa B Ts>KebIX. KepkeTckKuit 
POPH3OHT OTIMUaeTCA OT HWKeeKaerO AHAHYPCKOH CBHTbI COCTaBOM JerKOH 
(bpakiHu, a OT Ooee MOMOAbIX — OTCyTCTBHeEM jucTeHa. BepxHeceHoucKue 
MOpOMbl XapakTepH3yIOTCA MOCTOAHHBIM MIpHCyTCTBHeM j{HCTeHa. 

Xora M3yyeHa OYeHb HeOOMbUIaAA TePpHTOPHA, OHAKO 3 H3JIO%KCHHOTO Ma- 
TepHasa MOKHO CleslaTb HeKOTOpble MaseoreorpauyeckHe BbIBOALI. B ambOcKoe 
BPeMA 1OXKHbIN paspes, CYAA MO yBeJMYeHHIO ero MecuaHucTocTH, Obl Pacmouo- 
KeH OuIM2Ke K HCTOUHHKAM CHOCa. OfHakO pa3/HUHA B THIOMOP(PHBIX OCOOeCHHO- 
CTAX MHUHepasoB, HaiM4yHe B CeBepHOM YaCTH HEKOTOPbIX MHHepasiOB, OTCYT- 
CTBYIOULUX B 1OXKHOM paspese (INNMHeNb H p.), POBOPAT O TOM, YTO C CeBepa TaK- 
Ke NOCTYMa/I MaTepHa. Takum OOpasoM, eCJIM IOAHBIM Paspe3 MMe OAMH HCTOU- 
HUK CHOC, TO B Ooee CeBepHOH YacTH TeppHTOPHH OCaKascA MaTepHad, 
MOCTYMAaBIHt 43 [BYX HCTOUHMKOB CHOCa. CeHoMaHCKoe BpeMs XapakTepH3yerca 
pasBUTHeM BY TKaHHyeCKOli JeATebHOCTH, OCTABHBIUEH APKUM OTMeYaTOK Ha COC- 
rape ocajiKoB. B TypoOH-ceHOHCKOe BpeMA MCTOUHHKH CHOCA ObIWIH PaCIOJOAKEHbI 
wa cepepe HU Ha lore OT H3y4YeHHOrO palioHna, IPHYeM POMb CeBePH OPO HCTOUHHKa 
SHOCAa MOCTeMeHHO YBeJIHYHBAIacb. OO ITOM POBOPHT CHayaJIa NOABJICHHE, a 3a- 
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TeM H YBeJMUeHHeE COJepKaHusa AucTeHa B ocayKax. PasiM4yHA Ke B THNC 
MOPHBIX OCOGEHHOCTAX MHHepasIOB B CCHOHCKHX OCaf{KaX CeBePHOFO U 1OMKHOP 
paspe30B 3aCTaBJIAIOL HAC MPH3HaTb, YTO HCTOYHHKOB TeppHreHHOrO MaTepuas 
ObIIO TO Me@HbIUeH Mepe Ba. 

B mpegbijymei paOore, Kacaiouselicd Oomee 3alaj{HbIX PaHOHOB, MbI BbIK 
HIM [Be TeppHreHHO-MMHepasoruyeckhe NPOBMHUH Id BepXHeCeHOHCKOP 
6accelina cepepo-3anaquoro Kapxas3a (4). Hoppe aHHble, H3J1IO*KeHHBbIe BBIILIE 
NOWTBepKLawoT, YTO BO (AMWeBOM TeppHreHHO-MHHepaJOrMyeckOH MpOBHk 
UHH CYyIMeCTBOBAaJ PA NOAMPOBHHILMH HM YTO MaTepHaJl pasHOcHIca TeveHHAM 
B OCHOBHOM B cCeBepo-3alaqHOM HanpaBseHuH. JleHcTBHTeIbHO, Oomee pasHC 
OOpasHbIli KOMMIeKC MHHepayioB HU OObUIee KONHYeCTBO MeTaMopdHuE 
CKHX MHMHepasioB OTMeuaeTCA MMeCHHO B BOCTOUHOH YacTH (dbiMMeBOrO Mmp¢ 
ru6a. C Apyroli cropoubl, CTOJb JasleKoe IpOABHKeHHve AMCTeHA Ha lor CBUAeTEIE 
CTBY€T O TOM, UTO TEUCHHA, PASHOCHBINHe MaTepHal, OblIM HEYCTOHUMBbI HW M3ME 
HAJIH CBOe HampaBmeHue BO BpeMeHH. Muaye MCTeH, HCTOUHHKOM KOTOpOr 
MOPJIH ObITb TOJbKO WeNH KOPAWbep, OrpaHHYMBaBLUIUX (IHIWeBbIH Tpor C Ce 
Bepa, KOHICHTPHpOBaJICA Obl TOJIbKO OKOJIO 9THX OCTPOBOB. 


Kpacnofapexuu dusnan Tlocrynua0 
BcecolosHOoro HedTera3oBoro 14 XII 1955 
HayUHO-HCCIeAOBAaTeIbCKOTO HMHCTHTyTa 
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PHCTOJOVH 1 


B. M. TOPBYHOB 


AKHPOBAA TKAHb B CTPOME MOJIOUHOM DKEJIE3bI Y MJIONOB 
KPYNHOFO POFATOrO CKOTA 


(IIpedcmasaexno axademuxom K. H. Cxpsa6uneim 30 XI 1955) 


Pucrosloruyeckoe HccseOBaHHe BLIMCHH KpyMHOFO poraToro cKoTa HoKasavio, 
TO CTpyKTypa STOrO OpraHa H3MeHAeTCA B 3ABHCHMOCTH OT BO3pacTa HU (pusHo- 
loruyeckoro cocTrosHusd »xXuBOTHOrO. E. A. Ap3ymMauau (+) ycraHoBul, YTO MO- 
lOWHaA Welesa TeEOK B 3HAYHTeIbHOM CTeNeHH COCTOHT H3 XKHPOBOM TKAaHH. 
Y cyXOcTOHHBIX KOPOB %upoBanA TKaHb coctaBiseT 15,63%, Torgqa Kak Ha 
J—9 Mec. JaKTAUHH €e OUCHL Maso, a B pasrap WaKTaWHOHHOH JeaTembHOcCTU 
s CTPOME 2KeJIe3bI AUPOBAA TKAHb MOUTH MOMHOCTbIO OTCYTCTBYET. 

OnpejejeHHbili uHTepec NpescTaBsAeT pa3BUTHe 2KUpOBOlt TKAHH B CTPOMe 
AOMOUHON %eesbl y 9MOpHoHOB. [losBmeHHe %KupOBOli TKAHH B 3TOM OpraHe 
3 PAHHHE CPOKH PasBUTHA 3aposbina HaOOJal pa apropos (48). T. I. Tu- 
iAKOBBIM (*) ONHCAaHO Pa3BHTHe MKHPOBOM TKAHH B CTPOMe MOJIOUHOH 2Xee3bI 
2— 3-MeCHYHbIX M0K0B. Hamu (*) Obl ycTaHOBJeHbI MOpOAHble pasiuuHA B 
TOM Tpollecce B TeyeHHe 7 Mec. yTpoOnoro pasBuTuaA (c 3-ro oO 9-li). 

Sayayel JaHHOH paOoTb! ObIM0 H3yYeHHe PHCTOreHesa MKHPOBO! TKAHH B MO- 
IOUHON 2eslese y NOOB KpymHOrO poratoro cKoTa. Matepnasom ua uccue,O- 
3AHHA CJIYXKHH MOJIOUHbIe KeNe3bI MOAB B BO3pacTe OT 1,5 709 Mec. (MOposb! 
ypaxa JlaTBHcKas H acTpaxaHckasa). PKeme3bl (PUKCHPOBAaJINCb B HeliTpasIbHOM 
10% copmasmuuHe. Ilocme OTMbIBKH B IPOTOUHOW BOe Ha 3aMOparKUBatouleM MUK- 
JOTOMe TOTOBHJIHCb cpe3bl TOmMmMHOH 10—15 p. Cpesbr kpacusmucb cyyauom ITI 
€ MOKpackoOH YeMaTOKCHJMHOM Opwiaxa. 

Ji HU3MepeHHA J[MaMeTpa 2%XHPOBLIX KJIETOK HM TOJILMMHbI IpOCsOeK pbIXOH 
Oe MHHUTeIbHOH TKaHH IIPHMeHsAJICA OKyJIAp-MuKpoMeTp. Jia onpeyxenenua 
[MaMeTpa BbIONPaJIHCb KJIETKH MepCTHEBHAHOH CPOPMbI C XOPOWIO BHAUMbIM AI- 
OM. Sa MaMeTp IPHHHMAaJIOCb MAKCHMaJIbHOe paccTOAHHe OT MOBEPXHOCTH KJeT- 
“M, rye pacnosarasoch APO, JO MpOTHBONOJORKHON CTOPOHBI. 

)KupoBak TKaHb B CTPOMe MOJIOUHOH %Kesesbl TpPe XMeECA UHI X TWO- 
[OB B BHJe OTACbHbIX OCTPOBKOB pacMOJlaraeTCA TaBHbIM OOpa3s0M 10 MepH- 
bepuu 2Kee3sbl. [Ip sTOM NO Mepe MpHOHKeHHA K XeJe3HCTOMy 3a4aTKy 
CTPOBKH 2KHPOBOH TKaHH cTaHOBATCH Bce Oomee H Oomee MeIKMMH. Tak, B 
lepudepHuecKOl 30He OCTpOBKH HMeloT MaMeTp B 421 », a OKOMO 3a4aTKa 
210 105 » uw jaxKe Mesbyue. 

DKUpOBbIe KI€TKH, B COBOKYHHOCTH OOpa3yiollue OCTPOBOK X%KHPOBOM TKAaHH, 
a3IMYHEI 10 BemMuHHe. JMamMeTp CaMbIX KPyNHbIX H3 HUX cocTaBuseT 26—30 1. 
JOJIbINMHCTBO 2KMPOBbIX KJIETOK HMeeT THIHYHYIO NepCcTHeBUAHY!O (PopMy. 

B Mmecrax paci0.10xKeHHA KUPOBbIX KeTOK HaOsoaeTcA CKOMMeHHe 3HauH- 
CJIbHbIX KOJIMYECTB KJeTOK COe{MHUTeIbHON TKaHH (puc. 1). MHorga cpequ Hux 
yaclomaraioTcs Bcero |—2 »xMpOBbIX KIeTKH. Kak UpaBuJo, B STHX Ke MeCTaXx 
;CTPeYAIOTCH 2XKUPOBbIe KJETKH, B MPOTOMIaSMe KOTOPBIX COsep2xKaTCA HeOOMb- 
ume Kanu *xupa. Kpome Toro, BcTpevalorcad KJIeETKM, COepxKalllMe ONY KpyM- . 
fyiO XKHPOBY!O KallJO HW 3HAYHTeIbHOe KOJIMYeCTBO Kaleb TOpasO MCHBIUMX 
yasmepos. [locneqHve paciouOxKeHbl B COXPaHHBIUeMCA TO NepHdpepnu obojKe 
lMTonsa3mpr. Menkue KalleJibKH 2KHpa IPHAalwT MPOTONMA3Me %RHPOBOM KJIeETKU 
IeHUCTHI BUA. MmMewrced Tak%Ke KJI€TKH, BCe COJep%KHMOe KOTOPbIX HMeeT BUI. 
ICHBI. 

Komuuectso KHpoBOll TKAHH Y YETHI Pe XMECAYHEX MAOAOB OOMb- 
ue, UeM y TpexMecsUHbIX. OTJeJIbHbIe OCTPOBKH Auppy3sHo pasopocanbl M0 BCeH 
TPOMe, OHAKO OKOJO *KesesHCTOPO 3avaTKa OHH OTCYTCTBYWT. Ha nepudpepuh 
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OCTpOBKH >2KHpOBOl TKAHM uMelor pasmep 672 <.441 p, a BOIM3H 3a4aTK 
252 X 210'p: 

Ha neputbepuu OcTpoBKH paciOJIO*KeHbl MOTHEE. Facto. OCTPOBOK OT 0C1 
POBKa OTIEMACTCA JIMLIb TOHKOM MpOcsONKOH COeMHMTEJIbHOM TKAHH. Kpymai 
OCTPOBKM X%KMPOBOl TKaHH BHYTpH CceOA HUMeIOT OUCH TOHKHE COCAMHUTCIBHC 
TKaHHble HeperopoqKu. BowbiHHCTBO OCTPOBKOB HaXOAMTCA BONM3H KPOBE 
HOCHbIX COCYJOB, HIM Ke TocseqHWe NpOXOAAT MOUTH Yepes UX CepeHHy. 

YKuposble KeTKH UMeIOT pasHUHyI0 BeMuMHy. Berpevaiorca KeTKM MMe 
Metpom B 43 ». BecbMa peyko omajaiorca 2- 4 3-AepHble 2KHPOBbIC KMeTK 
(cm. puc. 2), Uame sBcero OcTpOBKH %HPOBOH TKaHH COCTOAT U3 KJI€TOK 
HaXOAMUXCA Ha pa3JIMUHbIX CTaqMAX HaKOMJIeHHA %upa. OHaKO eCT 
OCTPOBKH, COCTOAIIMe IIpe€HMYIeCTBEHHO M3 NepCTHEBUAHbIX KJICTOK. 

Crpoma xKele3bl y 1A THMECAYHBIX WAOOB COMepRUT OoMpuoe KC 
JIMMeCTBO 2%HpOBOK TKaHH. IlonpexkHemy ee HeT HEMOCpeACTBEHHO OKOJIO KEESE 
cTOrO 3auaTKa, XOTA OTJCJbHbIe OCTPOBKH %KUPOBOM TKAHM pacnoOwarawTcA K HEM 
OnmxKe, UEM y UeTbIPEXMCCAYHBIX IIJIOQOB. 

Ha nepudepuu 2xeme3bl OTIeJIbHbI€e OCTPOBKH, IPMMbIKad Apyr K Apyry, Of 
pasyior jombKu. Hapagy c AOBObHO KPyNHbIMH OCTPOBKaMM X%KHPOBOH TKAaHI 
UMeIOULMMH pa3sMep 840 x 415 », BCTpeyaIoTCA MH OCTPOBKH, COCTOAMIMe M3 i 
CKOJIbKHX KJIeTOK. Kpome Toro, BCTpe¥valoTCA yUYaCTKH CTPOMBI, re 3HadHTe 
HbI€. KOJIMYeCTBA X%KHPOBbIX KJIETOK PacllOJIOMKeHbl He B BHUJ OCTPOBKOB, a ) 
BOJIbHO PbIXJIO, IPMYeM B MeCTAX PaCHOJOMKeHHA HKUPOBIX KICTOK HET CKOMMJI 
HMM J[pyruxX KeTOK COeAMHUTeEMbHOH TKAHH, KaK 9TO HaOwOfalocb y Tpe2 
MecaUHBIX M0Z0B. MemKue OCTpOBKH pacilOJIO*KeHbI OM2KE K HKeMESHCTOMY 3% 
yaTKy, YM KpyIHble. / 

Peyqko BcTpeyaiorcd TpexbaepHble KUpOBble KeTKH. BewHuHHa 2KAPOB 
KIeTOK pa3mnuHa. BojbuiwHCTBO KJI€TOK HMeeT THNHYHYIO NepcTHeBuyHy 
cpopmy. KuerKu, B KOTOPbIX %KHp COCTaBAeT HEOOJIbIIY!IO YaCTb UX BHYTPeHHe 
CofepXKUMOrO, TomayaroTca peqko. Berpeyarorca KWeTKH C AHaMeTPOM B 52 
OcTpOBKH %KHpOBOH TKAHM pactiomO*KeHb! Ooee KOMMAKTHO, TAK KaK pode 
KH COCAMHHTeIbHOH TKAHH MexKAy HMM cTamM TOHbUIe. Ha nepudepuu xesme3t 
caMble TOHKHe TpocouKH cocraBasaioT 42 ». Tlourm Kab KpyNHbI cab 
BOK X%KHPOBOH TKaHH COJepxKUT | —2 KPOBeHOCHBIX cocysa. 

B crpoMe Kesle3bl ILE CTHMe€CAUH EI X MIOOB KOMMYECTBO KUPOBC 
TKaHH 3HaUMTeIbHO Ooubue. Pacnomaraerca OHA B BUC JOBONbHO KPYyNHb 
ONeK, COCTOAMMX H3 OTCJIbHBIX OCTPOBKOB %KHpOBOH TKaHH. Ha nepudep 
MpOCJOHKM PIXON COC AMHHTeEMbHOM TKAHH M@EXKY HAMM CTasIM OU€Hb TOHKMME 
PKUpOBOl TKaHH HeMOcpeACTBEHHO OKOJIO *%KeMesHCTOrO 3ayaTKa HeT WH JIMMIE 
TOJIbKO Ha HEKOTOPOM paccTOAHHH OT Hero pacnomaratoTca Sete 
MewIkue OCTpoBKH ee. Ilourm B KaxKOli JoMbKe, a HHOFa HW OCTPOBKe KUPOB 
TKaHH, HMeCIOTCA KPOBeCHOCHBIe COCYJbI. 

Bemuuvna %KMpOBbIX KeTOK pagina. Mmetrea kaeTKM JuamMeTpom 56 
npwyeM Ha TepuHiepHu %KupoBble KJeTKH Kpynnee, YeM Te H3 HX, KOTOp 
HaXOJATCH OMWKe K *KeNesMcTOMy 3ayaTKy. Kaerku c MeHucTOH MpoToMiasM 
BCTpewaloTca KpaliHe peyko. BonbuMncTBo KeTOK HMeeT THIMYHY1O NepcTH 
BHAHYy!O (opmy. 

YceMUMECCA YH X MIO{OB B CTPOMe 2*Kee3bI SAMeCTHOTO yBeMYeHY 
KOJMYCCTBA XKMPOBOH TKaHH NO CpaBHeEHHIO C WIeCTHMeCAYHbIM BOSPacTOM # 
mpousoum1o. Kup pacnosaraercs B Bue JomeK. IIpocnowku peixno0it coeqMHy 
TeJIbHOH TKAHH Mexky HAMM CTaH O4e€Hb TOHKUMH. HaMMenbiuiad UX TOAIIME 
Ha Tlepudepuu cocraBasaerT OKONO 20. Kenesucrbili 3agvaToK MOMpexHeEMy OK? 
2KEH PbIXJIOM COeAMHMTeIbHOM TKaHbIO. BumKaliume OCTpOBKM XXHPOBOli TKAaF 
PacHOO*KeHbI Ha HEKOTOPOM paccTOAHHM OT Hero. BecbMa pexKO BcTpeyaioTe 
ABYAepHbIe X%UpOBble KeTKH. KaeTKH, B KOTOPbIX Mpoucxo_UT mpouecc Hh 
KONJICHUA %KUPa, BCTPewdaioTca OYeHb peKO. PKupoBad TKaHb Mpeycrapsena T 
NHYHHIMH NePCTHEBUANbIMH KJeTKaMUM OOJIbIuerO MIM MeHbIero pasMepa. Um 
fOTCH %KHPOBble KJIETKH J{MaMeTpomM 66 pw. 

MoxKHo cuuTatb, YO CTpOMa MOJIOUHOH %Kenesbl Y BOCBMUMeCAUHBI 

ra | 


a 0 


1. Ckonennve KileToK 3apogp- Puc. 2. MuorosamepHble *KHPOBble KeTKH. & — Tpex’bsfep- 
HH COCQHHHTeIbHOK TKaHH. Mo- Had KJeTKa, moq 4 Mec.; 6 — 2ByXbsaAfepHad KJeTKA, 
ad 2KeNe3a Moma 3 Mec. 300 X mox 8 mec. 600 X 


a 6 


uc. 3. )KupoBad TKaHb B CTPOMe MOJOUHOH MKeMe3bI. A — OKOO *KeMeSHCTOTO sauaTKa, 6 — Ha TlepH- 
dbepuu. Monounaa xKesesa moga 9 Mec. 160 X 
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[OMOB COCTOHT B OCHOBHOM H3 KHPOBOH TKAHH. OWHaKO HeMOcpeCTBeHHO OKOMIO 
sJIESHCTOPO 3a4aTKa OHA NoMmpexuemy orcytcTByer. [Ipocmoliku ppixolt coe- 
HUTeJIbHOM TKaHH Ha TepHipepwu cocraBuiaioT Bcero 12,9£-21,5 wu. Becbma 
AKO BCTPeyaloTcaA JByANepHble *AUpoBble KeTKH (puc. 2). B moaBusaonleM 
JIDIUMHCTBE OHH HMeCIOT THIMYHY!IO MepcrHesuyuyio dopmy. Tlosuyumomy, 
JIbBHEHINErO YBeMMYEHHA Pa3SMeEPOB 2KUPOBHIX KJIETOK HE MPOH3OLMINO, MOCKOsb- 
7 He yalOcb OOHapyXUTb KeETOK Oomee KPYMHbIX, YEM B MIpeybILyllem Bo3- 
ete. MMerorca KneTKH JMaMetpoM 21,5 ». Bonee MemKUX KWIeTOK He BCTpe- 
erca. B HeKOTOpbIX KeTKaX NpoTOMTasMaTHYecKue OGOAKU BOKPyr KP YNHBIX 
APOBHIX KalleJIb COMepKaT MaJICHbKHE KallIv *Kupa. 

B AeBATHMECAUYHOM BoOspacTe CTPOMa MOJOUHOM MKeesbI COCTOUT 
OKUPOBOH TKAHM. OTebHbIC OCTPOBKH HIM AOJIbKM 2KAPOBOH TKAHH pacrowo- 
SHbI CPaBHHTeJIbHO OM3KO K 2KeIe3HCTOMY 3a4uaTKy. OAHAaKO H B 9TOM BOspacTe 
MOCPeACTBEHHO OKOJIO SNUTeMMAIbHOrO 3a4uaTKa X%KUPOBOH TKAHH HeT. Tak xe 
AKO, Kak H Ha lpenaparax TpesbI,yUMX BOSPacTOR, BCTPeualoTca By AepHble 
ApoBble KeTKH. MMeercH HeOObUIOe KOMMYECTBO KJIeTOK, B KOTOPbIX IIpo- 
XONMT Hakonenve Kupa, TOra KaK OCHOBHAS HX MaCCa HMEeeT epCTHEBH]HY10 
pMy. 

AHaJIu3 W3MeHeHHil, IIpOHCXOJAMMX B %KHPOBOH TKAHH CTPOMbI MOJIOUHOL 
E3bI Y NOOB KPYNHOLO poraToro CKOTA, HO3BOJIAeCT YCTAHOBHTb culejlyromlee. 

Toaspnennio XHpoBOli TKaHH MpefmecTByeT CKOMJIEHHe KeTOK 3apObIeBOli 
€(MHUTeIbHOH TKaHH B TEX MeCTAX, Pe 1O03%Ke NOABJIAe€TCA MKUPOBAA TKAHb. 
\KPpyr yUACTKOB CKOMJICHHA KJICTKH COeHHHTeIbHOH TKaHH paciOsoxKeHbI 
IXJIO. S3aTeM, B KOHI[e BTOPOro H Hayase TpeTbero MecaleB YTPOOHOTO pa3sBH- 
A, B 9THX MeCTaX HaYHHAIOT NOABJIATHCA 2UpOBble KeTKH. IloBuyNMoMy, TO- 
JIGEHHe 2KHPOBbIX KJIETOK COBMalaeT C BpaCTaHH€M KPOBCHOCHBIX COCy]OB 
CTpoMy xevle3bl. B JlasIbHeHUIeM %KHPOBaAA TKAaHb pacioJO*KeHa WIM B HeMO- 
eACTBEHHOM OH30CTH K KPOBCHOCHBIM COCYaM HH BOKpyr HHX. 

Ilepppre OCTpOBKH %XHPOBOHl TKAHH OKa3bIBaIOTCHA PaciOJIOMKCHHBIMH TOJIbKO 
TlepudbepHu CTPOMbI MOJOUHOH 2%xee3sbI. C BOSPAaCTOM OCTPOBKH BCTpeyaloTcA 
e OM2Ke H OMKe K *%KeesHcTOMy 3ayuaTKY. OHakO HeMOcpeACTBEHHO OKOJIO 
rO X%KHPpOBad TKaHb OTCYTCTBYeT HM K KOHUY YTpoOHOrO pasBHTHA, TIpHyem 
WKe K 3aUaTKY PaciOJIOKeHbI MeJIKHe OCTPOBKH, TOra Kak Ha lepHpepHu OHH 
[eIOT 3HAUMTeIbHbIe pasMepbl. Mexky %KHPOBbIMH OCTpOBKaMH HaXOJATCA 
OCMOUKH PbIXJOM CcoeqMHUTeIbHOK TKaHH. [locequue c BOspacToM MocTeneH- 
)ucToHyatoTcs. Jlexkallve pAOM OCTPOBKH, pa3eJIeHHble OUCHb TOHKHMH IIpo- 
OUKaMU, OOpasyloT JOJIbKH X%XHPOBOH TKAaHH. 

Takum o6pa3soM, MapasienbHO C YBeIMYeHHeM KOJIMYeCTBA KHPOBOH TKAaHH 
OHCXOMT YMeHbINeHHe pbIXJOM CoequHuTeMbHOM TKaHH. MoxkHO cuuTaTh, 
QO yxKe Y BOCbMHMeCAYHBIX TIOJOB CTPOMa B OCHOBHOM COCTOHT H3 *%KMpOBOH 
aHH (puc. 3). : 

B tTeyeHve Bcero 3MOPHOHAsbHOrO PasBHTHA B CTPOMe MOJIOUHOK 2KeJe3bI 
(eIOTCH 2KHPOBbIe KJIETKH, B KOTOPbIX NPOMCXOAMT Mpouecc HaKOIJIeHHA 2KUpa. 
[HaKO K KOHILy YTpOOHOro pa3BHTHA TaKUX KJIETOK CTaHOBHTCA OYeHb MaJO 
1OJaBAollee SOMbUIMHCTBO HX UMeeT THIIMUHY!O NepcTHeBuAHy!0 (popMy. YBe- 
yeHHe 2KMPOBbIX KJIeETOK B [MaMeTpe MPOUCXOAMT, NOBUAMMOMY, AO BOCbMOrO 
calla. 3a 9TO BpeMA MaMeTp KuleTOK BospacTaerT Cc 26 Jo 66 ». B crpome 8—9-me- 
WHbIX IIOJOB Oomee KPYMHBIX KIeTOK He HaOwOaeTcs. B o6meH Macce 2XXKH- 
BOli TKAHH BECbMa peKO BCTpeyaloTca 2- H [axke 3-AepHble %KUPOBbIe KJCTKH. 

Mocxosckuit rocyapcTBeHHbIli YyHHBepcHTeT Ilocrynnsio 

um. M. B. Jlomonocoza 29 XI 1955 
IMTHPOBAHHAA JIMTEPATYPA 


1B, A. Ap3yMmMau#u, Coperckaa s30orexuua, 1 (1952). °* B. M. PopoOyuos, 
ABHHTeJIbHOe HCCIeqOBAaHHe PaSBUTHA MOJIOUHOH 2*Kevlesbl MOFOB_KpyNHorO poraToro CKoTa 
cHoro HM MosOUHOrO HanpaBseHua, J[ucceptanua, M., IGBB. Pr. If, E HuaxKoOB, JAH, 
No 3 (1954). 4 Hammond, The Physiology of Reproduction in the Cow, 1926. 
Luss, Jen. Zs. f. Med. u. Naturwissenschaft, 12 (1873). STG araitissen, Morph. JL, 9 
84). ? Rein, Arch. f. Mikro-Anat., 20 (1882). ® Turner, Mo. Agr. Exp. Research, 

) (1930). 
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Jornagnm Akagemun nayr CCCP 
1956. Tom 108, Ne 5 


TrEHETHKA 


B. E. WHCAPEB u M. Jl. XKWJIKHHA 


; 2 
NIPHMEHEHHE BOPA MPH CEJIEKILMM CHABO ®EPTHMJIbHbIX 
rHBPHJOB 


(II pedcmasaexo axademuxom A. JI. Kypcanosem 6 II 1955) 


Bo BPeMA paOoT NO OTAaeHHOM PHOpHAM3ALHH CebCKOXOSALCTBEHHBIX pac- 
HHH HW M0 NOWMINJIOUAMH Mbl CTOJIKHYJIMCb C HX HH3KOM (pepTHbHOCTHIO, HU IpH- 
M Hacsle(cTBeHHOrO mopayKa. Mexjy TeM IIpHHATO CUHTaTb, 4TO, HallpuMep, 
(PUAUINIOKIMA B 3HAYHTebHOM CTeEMeHH BOCCTaHAaBJIMBaeT TWIOMOBUTOCTb cTe- 
JIbHBIX THOPHAOB NepBoro MOKOJeHHA. 


>. 1. Cnepa 3epHa AJ120/1, BbipatmenHble 6e3 MpHMeHeHHA Oopa; clipaBa — Cc MpHMeHeHHeM 
HeKOPHeBOrO MHTAaHHA OopoM 


IIpu usyyeHuu HaMH 3HauHTembHOrO uNCa (74) aMpuAMNION“AOB ApOBas 
HULA X APOBAA POXKb MIOLOBUTOCTH BO BCeX CYYaAX Oba AaleKO He NON- 
4. OH v3 HavOomee TepcneKTHBHBIX ampuyunoHA0B, AJI20, B ciryyae Ton- 
°O BOCCTAHOBJICHHA e€rO MIOAOBUTOCTH MOT Obl B KaKJOM KOJOCe HMETb JO 
) sepen. Mexkyy TeM O3€PHEHHOCTb erO KOJIOCbeB, HECMOTPA Ha JVIMTeJIbHbIC 
3TOPHbIe OTOOPH!, Gbia He BbILe 20 3epeH, a Ha MJIOXOM MIMTATeIbHOM (poue 
pKalacb Jo 7—8 3epeH. 

Ho nomumo HH3KO OsepHeHHocTH AJI20, 3epHo ero OTMMUAOCb YPOAJHBEIM, 
AATbIM, HeOpa3sBHTbIM IHAOCMepMOM H OYeHb rpyOoH cOon0"uKOH. BMaATHHbI 
jOcllepMa HMemH OpaHKeBylo OKpacky. CuleqyeT, OHAKO, OTMETHTS, YTO 3a- 
[BIH Y TaKHX VPOJVJIMBbIX 3epeH ObLIH HOPMAaJIbHO Pa3BHTb! H XOPOUIO Npo- 
~ranu. Tlonyuanoch BieyvaTmeHue, YTO B CMY KAKUX-TO IPHYHH pocT H pas- 
rHe SHOcHepMa Y aM(HMMIONAHBIX CEMAH MpOTeKaloT HCHOPMaVIbHO. 
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B TaKoM MomOx%KeHH BOMpOC O HEHOPMaJIbHOM pa3BHTHH SHAOCHepMa H OOI 
HH3KOli (epTHAbHOCTH HallMx ambuAUMIONAOB ocTaBasca c 1941 mo 199 
Y Hac yKe HayaJIM CKafbIBaTbCA BHIBOLI, YTO Ip MOMOLI O6bIdHOrO OTO 
HEBOSMOXKHO TOBbICHTb OOMLYIO (pePpTHbHOCTh aMPHAMMON“AOB MU yu 
(opMy 3epHa. 

IIpaxruyeckoe Hcnomb30BaHHe OopHBIX yqoOpeHuli B CopeTCKOM Coro3e B 
JIAX TIOBbILICHHA CEMCHHOM MpOAyKUHH KJleBepa, JUOWePHbI H CyaHCKOM Tp 
3aCcTaBHJIO Hac OCTaHOBUTb BHHMaHHe Ha Oope. 

VispectHo, uTO payoM copeTrcKux uccneqoBaTenen (IkonbunK, Booxo, U 
JIMHE HW fp.) yCTaHOBJIeHa IeHHOCTb Oopa B Mepwos pocTa H pasBuTHA MOO) 
TKaHelt pacreHult. YcTaHOBJIeHO, YTO OOP BIMHeT Ha BeIMYMHY MU YHCIO JIMCTE 
Ha pasBuTHe KOpHeBo CHCTeMbI H OpraHoB mo,oHomeHHA. J[oKa3aHa Tak 
CBA3b Oopa C yrueBOAHBIM MUTAHveM pacTeHuaA; IpH HanMunu Sopa yume D 
XOMMT CHHT€3 CaxXapOB HM MOBbINAeTCH HX MPHTOK K OpraHaM IMJOMOHOIIEH 
Ho oco6enHo HeoOxo_uM Oop B MOMeHT AuddepeHUMalHH IIbIIbIbI, B MOM 
BIJe@ICHUA TeHepATHBHBIX KJICETOK B UbWIbICBbIX 3€PHaX, B MOMeHT J{BOHH 
ONNOAOTBOPeHHA HM TWOCMeLylollero pasBuTHA 3apofbINa H SHAOcHepMa. Tai 
o6pa3om, Oop MoBbiaeT SHEPrHio MpopacTaHHsAl MbIVIbIbI MH COMeMCTBYeT YH 
MY 3aBA3bIBAHHIO HU HaIMBy CeMAH. 

B KayecTBe OObEKTOB HCCeAOBAHHA MbI NOMOOpasH cilewuabHO c1ado & 
THJIbHbIe THOPUALI, MOUTH He OTSbIBaBLIMeCA Ha OTOOP, a MMeHHO: Triticum 
mococcum —am@ugqunmougq oT ckpeujuBanua Tr. Timopheevi X Tr. mo 
coccum; TpoiHol ru6pug [(Tr. monococcum x Tr. persicum) r, X Tr. V 
garel-,; APOBble aMPUAMNMON Ib! MueHHNa X powkb— AJI20/1; 1hA]|—mex; 
cbuqunnouqupi ru6puy u AJ74 —amcuazunnov“y oT CkpellMBaHHA Apo 
mmeHuna (MocKkopka) X ApOBas POxb. 

OnbiT OblI MocTaBsIeH Hamu B 1950 Lr. B rHHAHBIX COCyax Ha OoraToH op 
HHYCCKHM BeleCTBOM TOUBe C LOOaBJeHHeEM MHHepasbHbIX yAOOpenuli. bop B 
CHJICA MyTeM HEKOPHeBOrO IIMTaHHA B BUe BOAHOTO pacTBOpa C COjepKaHk 
0,05% OopHok KucaorTsl. [loxonmbirHble pacTeHusA ONpbICKMBaJIHCb STHM pacTBOP 
pas B Hefeio, HaYHHaA CO BPeMeHH UX BbIXOyA B TpyOxy. Ilo kawyou KoMOu 
WMH ObIIO aHaNH3HpOBaHO OT 30 Ao 40 KonocbeB. Pe3ybTaTHI ONbITA MIPHBOA™ 
B Ta6n. I, 

Yxe B MepBblit roy ONbITa HEKOPHEBOe NHTAaHve OOPOM Y CaMbIX pa3Hooop 
HbIX THOPHAHbIX (POPM 3HAYHTEbHO MOBLICHJIO YHCIO KOMOCKOB FP KOJOCEe, T. 
NOBIHAIO B Ipolwecce Mop*oreHe3a Ha YBeJIMYeHHe PpasMepOB KOJIOCA, a 3a7 
OKa3aJlO BJIMAHHe WH Ha NOBbIMeHHe O8epHeHHOcTH kKOsOca. B OTAeMbHBIX CJ 
yanX, KaK HallpHMep, B CJlyuae C TPOMHEIM THOpHAOM, IHCIIO KOJIOCKOB B KOC 
YBeJIMUHOCb Ha 7,2 KONOCKAa, a O3epHt 
HOCTb KOIOCa oBbicHacb c 1,4 qo 4 
3epHa Ha KOIOC. OMBITHI C STHM Xe 1 
OopoM rHOpHAOB. OblIH MOBTOPeHEI F 


_. aomiind 4 


Haspanue rHOpuaqHbix 


4HCJIO KO- 
JIOCKOB Ha 


Bohl Goes 
(pop asSZ/gsee 1951 un 1952 rr. wu fan ananornuHn 
VP SPIO SS Pesaran, 
PesysIbTaTbI ONbITOB MepBoro Ir¢ 
Tr. Timococcum, Kon- OKa3aIMCb HaCTOJbKO IpakTHUeCKH I 
TPO»... .. + | 12,5 | 4,8  TepecHErmu, uTo ye c 1951 r. Mpr Of 
Tr. Timococcum, ¢ 6opom| 45,7 9,2 , . 
Thodtot  cHepHh, oe: MeHHJIM HeKOpHeBoe TMTaHHe COpoM K 
tpoth....... +| 45,7 | 4,4 OCHOBHO Pou Ana BbIPaMMBaHHsA H Ty 
Tpofinoii ru6pux,¢c Gopom} 22,9 | 41,3 BeeHHa OTOOPOB B HaWIHX ampHAMIs 
A]120/1, Koutposb 18,2 | 8,4 yyax apopaa mMeHHna x spoBad pox 
A]\20/1, c 6opom . 1S | aig 06 
hAT ominous 17.7 2'5 padoTtanHad O0poM nonyaaAt 
1h All, c 6opom 18.7 | 17.4 aMuqunnongq 20/1 nocepa 1951 r. 
A]I74, Koutpomp . 14,2 (05) OOBIUHBIX MOJI@BLIX YCOBUAX Wasa Sul 
AJ\74, c 6opom . 16,0 | 13,5 HBIe pacTeHus co cpeyqHHM uHCcOM 3! 


3epHa B KOIOCe, a OTJEIbHBIC 3TH 
KOJOChA NaH Naxe NO 67 sepeH Ha KonOC. Jlo npuMeHeHua »%Ke Oopa cpesH 
O3€PHEHHOCTh KoOca rHOpHAKOU NonyanuAN AJI20/1 KoneGanacb oKono ypt 
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| 17 3epeH Ha xopomiemM arpoTexHuyeckoM (hone um CHWKaNacb JO 7 3epeH Hai 
IONPOLYKTHBHOM (poHe. 

B HacTomuee BpeMA, Kora ampuzunaony 20/1 npomen yxe 4-nernnit n0- 
OPHbIH OTOOp Ha (POHE HeKOPHeBOrO MMTAHHA GOPOM, MOXxXHO ToyBecTH HTOrH 
OJeMAaHHOH padorsl. : 

IIpexge Bcero xopouHM moKa3aTenem 9(ppeKTHBHOCTH oTOopa ABJIAeTCA Xa- 
IKTEPHCTHKa O3CPHEHHOCTH OTOMPaeMbIX €2KEPOHO IJIMTHBIX KONOCbEB 10 roam 
M. TaOn. 2). 

Mbt BHyMM, TO, HECMOTpaA Ha yBenMYeHHe Yicaa OTOOPaHHbIX 93JIMTHBIX 
WIOCbeB, CpeHHe WHPpbl HW MO YWCwTy KOJIOCKOB B KONOCe HM 10 UNCY 3epeH 
ecTeNeHHO BospactamH. He- 

JIbIIOe CHHKeHHe MOKasaTe- TaOauna 2 

HM 110 3JIMTHbIM KOJIOCbAM, OTO- 
YAHHBIM K TIOceBy 1955 r., O6b- 
-HACTCA TeM, UTO JeTO 1954 rT. 

TloqmMockopbe ObIIO HeHOp- 
WJIbHO CYXHM H 2KapKHM, YTO Unesno oTobpannblx Ko- 

IM3HJ1IO ypoxKali pala KyJIbTYp. $OCHEB As oy vant f eDD 105 | 229 | 483 


IppekTHBHOCTb OTOOPa MOX- Cpefuee YHCuI0  KOJI0- 


) MpOcNequTh TakxKe H HO Bates Mucacs Cie, 20,6 | 23,6 | 24,4 |) 23,8 
MTHBIM = KOJIOCBAM, (aBIUHM ua 1 Kenoc . . . «| 40,7 | 48,4 | 56,2 | 54,5 


1HOOJIbLIVIO O3@PHEHHOCTD. 

AHBbICIIaH OSCPHEHHOCTb BJIMTHBIX KOJIOCbeB ObiIa: K MoceBy 1952 r. KONOCKOB: 
}, 3epeH 67; 1953 r., coorBercrBeHHO, 26 u 80; 19541r., 26 u 82; 1955 r., 
mu.S2; «x mocesy 1956 r., 26 u 92, - 

Takum oOpasom, oTrdop Ha NoBblwenHe mogoButToctu AJ120/1 Ha cboue Gopa 
WI HCKJIOUHTeJIbHbIM SdPeKT, H MIPHTOM B CpaBHHTeJIbHO KOpOTKOe BpeMaA. 
Ky TeM OTOOP B OOBIMHDIX MOJIEBbIX YCOBHAX Oe3 Oopa OKasaicA Headiek- 
[BHBIM. 

IIpegctapaseT TakxKe ocoOblii HHTepec (cbakT yHacueqOBaHHA TIpHsHaka 
2PTHJIbHOCTH y2xKe Mocwie IpekpalieHHA MHTAHWA MOOUbITHBIX pacTeHHH Oopom. 
ak, B 1955 r. pacTeHHa, CpeqH KOTOPbIX Obl HaliqeH KosIOc,c 92 3epHamu, 
3 ONPLICKHBaJINCb PpacTBOPpOM Oopa, HO Cpe HUX Obl HalieH BBICOKOYpo- 
aHHBIM KOJIOC. 

Kak MbI yxe oTMeuasH, 3epHo AJI20/1 ormmuanocb rpyOok O6o10"KO HW Ms- 
IM SHOcHepMoMm. OTOop Ha (oHe Oopa MpHBes He TONbKO K NOABJIEHHIO XOPOLIO: 
ITIOJIHCHHBIX C€MAH, HO HW K CHW2KeEHHIO rpyOocTH UX OOOJOUKH. 

XOPOUIMM TlOKa3aTeJIeM TOHKOCTH HJM rpyOocTH OOCJIOUKN 3epHa ABJIAeTCA 
Iep2xKaHHe 30JIbl B 3epHe: YeM TOHbINe OOOMOUKAa, TEM MeHbINe COMeprKUTCH 
WJIbI B 3epHe. B ra6. 3 MbI IPHBOAMM pesyuJIbTaTHI [ByXseTHero OTOOpa AJI20/1 
Ha BbIMOJIHEHHOCTb H TOHKOCTb OOOJIOUKH 3epHa 
Ha (poHe nHTaHHa Oopom. Jina cpaBHeHHA B3AT 
eprkanve 30IbI B 3epHe B (%) craHjapT, copT Mockoska. 

Urak, Jo mpumMenenua Gopa, B ypoxkae 1946r. 
cojlep»KaHue 30mbl B sepHe A/I20/1 Obilo Ha 


1952 r. | 1953 r. | 1954 r. | 1955 r. 


Laomnna 3 


—— SEN a ria 0,431 % Gouee, vem B copte Mockoska; B pe3yJIb- 
Tate 2Ke oTOopa Ha (poHe Copa B 1951 u 1952 rr. 

20/1. . . .| 2,426 | 2,080  TpyOocTb oGos0"KH AJ{20/1 3HauuTesbHO CHu3H- 
OcKOBKa. . .| 1,995 | 1,990 mach, pa3HHWa B COep*KaHHU 3OJIbI B 3eEPHe 


amuauuaouna H MockoBku cBesacbh K 0,090 % , 

e. 10 xapaktepy o6on0uKH AJI20/1 npuOmmsnJICA K MATKOM MWeHHIe. 

Mp nomaraem, uTO IpHBeseHHbIe HAM MaTepHaJIbI 10 IIpHMeHeHHIO Copa 3a- 
LyXKHBAIOT OCOOOrO BHHMAHHA CeJIEKIMOHEPOB, Be yUIMX padoTbl 10 oTWaJIeH- 
4 THOpHAMZAaWH, B OCOOeHHOCTH B YCMOBMAX NOMSOMMCTHIX IOUB, OObIUHO: 
JEHbIX OOPOM. 


VWuctTutTyT 3epHoBoro xo3slicTBa Tlocrynnuo 
He4ePHO3eMHOH TOJIOCHI 5 Il 1956 
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Jloxzagm Axagemuu nayxr CCCP 
1956. Tom 108, Ne 5 


TEHETH 


MW. Fr. ULYMAKOB wu JI. H. XAPYEHKO 


O HACJIEXOBAHHH FHNEPTPO®HM MOJIOBOM SKEJIESbI 
-Y CAMILOB THBPHJIOB PHITYCA 


(Ilpedcmasneno akademuxom E. H. Masazoeckum 291 1956) 


B 1951 r. wa o3. Waprau CrepquopcKol o61., rye YpaibcKHM OTJeseHr 
BHUOPX npososunocb u3yyeHve BEIPAMMBaeMbIX B STOM O3epe THOpHAOB . 
OXKCKOLO putyca C YYACKHM CHTOM, HaMH ObIIO YCTaHOBJIeHO, ITO Y HeKOTOP 
CaMIUOB 9THX THOPHAOB MOMOBbIe Kesesbl ObIIH B TOM WIM MHOM cTeneHH Tuli 
TpopupoBaHEl. Bauyy oco6olt pplOoBo,HO! WeHHOCTH rHOpHAOB, BOSHUKMAA y H 
B pe3yJIbTaTe CKpellMBaHHaA aHOMAJIMA Oblia NOABeprHyTa HaMM MopovorH' 
.CKOMY MW rucTouorMueckomy u3y4eHHio (+). 

B stot pa6oTe MbI CoOOMIaeM Pe3yJbTATHI JabHelwero H3yYeHHA STO al 
MaJIMH, IpOu3BeeHHOTO C WebIO YCTAHOBJIEHHA BO3MOMKHOCTH HacsleqOBaH 
aHOMaJIHH Y CaMI[OB rHOpHyOB puityca BO BTOpOM NoKoseHuH. M3yuenne rune 
TpopHH MOMOBOM %*Keesbl Y CaMUOB rHOpHACB pHIyca ObIO MpOMsBeseHO 
03. Iaptram ocenpro 1954 r. Hamu 6bl10 BHelIHe MpocMoTpeHo cBpe 100 0K 
Geli HepecTOBbIX THOpHAOB pullyca HM BCKpbITO 25 caMuOB THOpHAOB puTy 
B Bospacte | +. M3 Hux y AByxX CaMloB rHOpuoB punyca Hamu Obl OOHapyA 
Hbl AHOMAJIbHbIe KEJIE3BI. 

OTH rHuOpuybl punyca mpecraBsaIH Cobo! BTOPOe TOKONeHHe THOpUJOB, T 
Kak OHM ObIIM BbIpauleHbt B O3. MWlapraul 43 HKpbI, COOpaHHOH Ha 3TOM O3€ 
B 1952 r. oceHbIo OT NpOusBO_UTeNIeH rHOpHAOB puMyca NepBoro MOKOJIeHI 
Hwkaknx Apyrux nocayqok punyca Bos. Wapram B 1952 u 1953 rr. He npou3i 
WMNOCb. ITO JaBaslO HaM BO38MOXKHOCTh BHeWIHe OesomM60uHO paciosHaBéE 
ocenbio 1954 r. rHOpuoB punyca BTOporo NOKOMeHHA OT THOpHAOB MepBoro T 
KOJIeHHA. B redeTHYeCKOM OTHOMICHHH 3TO BTOPOe MOKOMeHHe THOPHAOB puny 
MpeAcTaBANO CO6O! JOBOMbHO CJIOMKHbIE COUCTAHHA, TAK Kak OCeHbIO 1952 
B MOMeHT cOopa uKpbI, B 03. Llapramt Haxoqumuch ruOpuybI MepBoro MOKO. 
HHA — CaMI[bl H CaMKH TaKHX ap, Kak pulyce X cur uw cur X punyc. 

Buemine OOHapy2KeHHad HAMM y OJHOTO 3 BCKPBbITbIX CaMI[OB BTOPOrO 110! 
N€HAA aHOMAJINA NOJOBOM *XeNesbl Oblia eule HE BIOIHE pasBUTOH (cM. puc. 

Ha puc. 2 Mbl NpuBOMM TOTaIbHOe H300paxKeHHe pyroro aHnoOMaJbHC 
camila ruOpuifa pulyca Broporo noKoeHna Hs 03. Wlapram, Takxe B BOspat 
1 +. Kak BuqHO u3 pucyHKa, NONOBaA *Keesa ITOPO THOpHa CHBHO TruNepT 
(pHpOBaHa MU JOCTHIIa yxKe HaMBBICIIerO pasBHTHA, UTO OCOOCHHO 3aMeTHO, eC 
CPaBHHBaTb Ce C AHOMAJIbHOM *KeesoH rHOpHa punyca, M306paxkenHHon Ha Pp 
1 6, OKOHYAaTeIbHOe PasBHTHE KOTOPOH, KaK CKa3aHO BBILUIe, elle He 3aKOHUE 
H KOTOpad NOITOMY BHeIHe, O€3 BCKPBITHA PbIObI, TDYAHO pacnosHaBaema. 

Takum oOpasoM, C BHeLIHeH CTOPOHbI AHOMAJIbHOe COCTOAHHE MOMOBBIX 3 
J€3 Y CaMIOB rHOpHAOB puyca BTOPOrO NOKOMeHHA He NOIeKUT COMHEHE 
TlomuMo 9Toro, aHOMaJIbHOe COCTOSHHe 2Kees y STHX PHOPUAOB NOATBepX ae’ 
M rucToNorHyeckH (cM. puc. 3 u 4, Npe_cTaBratonMe CoOoI MuKpocororpad 
Cpe30B MOJIOBLIX 2KeNe3, H30OpaxKenublxX Ha puc. 1). 

BecbMa UHTepecHO, YTO FHCTOMOrHYeCKOe CTPOCHHe HOPMAaJIbHO! MOWIOE 
*KeNesbl THOpHa pullyca Broporo MoKoMeHHA (puc. 3) TaKxKe JaeT KapTH 
CXOMHY!O C FHCTOJOPHYECKHM CTPOeCHHeM %*Kesesbl rHOpuya TepBoro noKower 
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ro Ke BO3pAcT 
4 ales ROM H3 Bae ie CTCHKH AMILYJI KeJe3bI FHOPHAOB BTO 
nals Kak H rHOpHyoB nepB [ ¢ 
IO BbIPaxXeHHYIO reHepaTHBHy1o pee c aeedasietn eee CORE DAT ENO 
TKAHHOH TI HKOW 
aMIYJIbI CO CHEPMHAMH, CIVIOMb 3aNOJHSLOILHMH 2Kese3y hanes 


HanomMuuM 3 q 
Be sco: eee ITO B TeX CYUaAX, KOPa AHOMAJINA MOVJIOBOL >»KeIE3bI 
j NepHo Hepecta MocruraeT CBOero OKOHYATEJIbHOrO pasBH- 


a 1. Tlonopbie %ene3bl CAMILOB FHOpHAOB punyca BTOporo MOKO- 
A B BO3pacTe 1-++ B NepHO HepecTa: a — HOpMaJbHbIe, 6 — 
aHOMAaJIbHbIe 


WH, B ee aMIlyJiax COJepRaTCA NMOJIOBbIe KJIETKH TOJIbKO OJHOTO POfla — CHep- 
mn K BTOpOro HOpxAyKa HU, Kak TpaBHJIO, OTCYTCTBYIOT aMIIyJIbI CO CHEDS 
WAMU. pome TOPO, B CTCHKAaX aMUYJI KEECSbI COXPaHAIOTCH TO..bKO COC AHUHH- 


Puce. 2. Camem ru6puyza pumyca BToporo NOKOJIeHHA B BospacTe fe 
B MepHOf Hepecta C CHJIbHO rumepT popu poBaHHoH NOOBOH »Kee30%K 


e/IbHOTKAHHbIe MpocsOHku, TeHepaTHBHas We TKAHb OTCYTCTBYCT. 97ro Haby0- 
aeTcad OMMHAKOBO y FHOpHzOB putlyca Kak MepBoro, TaK H BTOPOrO NOKOJICHHA. 
* Ha puc. 4, NpesAcTaBJIArOWeM NonepeyHblii Cpes aHOMaJIbHOH 2ee3bI, HE 1O- 
rurmeli elle CBOerO OKOHYATEbHOTO pasBUTHA, HapAAY C aMIly Jamu, cojlep2ka- 
[MMH CiepMaTOUHTbI Broporo NopxAKa, HaOsOaloTCA, XOTH HM B HeOOJIbINOM 
ucle, AMIMYyJIbI 3allOJIHeHHbIe ClepMHAMH, HH yuacTKH CO ciepMaTosoujaMH, 
a3OpOcaHHbIMH CpefH CilepMaTOIHTOB BTOPOro Nopayka. ITH HadMOAeCHUA BIO 
e coracylorcd c TeM (PakTOM, YTO aHOMAJIHA MOJIOBOH 2KeMESbI Y CAMILOB THOpH- 


OB pHilyca yacToO 3aKaHU¥HBaeT CBOE pa3sBUuTHe WH CTAHOBUTCA BHeINHE XOPOUIO 


B AH, r. 168, Ne 6 a 


3aMeTHOH He TOJbKO B Bospacte 1+, Hou B BOspacTe 2+, 3+ H CTapule 4 
CJI@OBATeIbHO, B TeYCHHE JVIHMTeIbHOrO BPeMeHH OCTaeTCH HE BMOMHE pas 
BHTOM aHOMaJIHel. ~ 

@MakT JWMHTebHOLO, B OTACJIbHbIX CYUAAX, PASBHTHA AHOMAJIHU MOJIOBOU Ke 
Jle3bl Y CAMILOB rHOpuAoB puryca emle Oomee ycyryOAeT OTPHUATebHOe 3HAYeHH' 
ee JIA pbIOOXO3AiCTBeEHHOM MpakTHKH, TaK Kak KOJIMYeCTBO AePeKTHBHBIX TPO 
V3BONUTeNelt CaMIOB Cpequ rHOpUAOB pHIyca, MOBAAMMOMY, 3HaYHTeJIbHO OOJIb 
lle, YEM MOXKHO 3aKJIOUNTb, UCXOAA H3 yyeTa TOJIbKO CaMLOB THOpUAOB B BOs 
pacre 1+, c BHeMIHe XOpOUIO BbIPAarxKeHHOM ruepTpopuelt MOJOBOM 2AKeMesbI. He 
OCHOBaHUH HoBeliumx HaOmO,eHHH OOulee YNCO CaMHOB rHOpuyoOB pullyce 
¢ aHOMajbHol nomoBoli 2Kenesol B O3. Ilapram, ucuucnaBmeeca panee B 4% 
culeyeT NOBbICHTb He MeHee 4YeM B 2—2"/2 pasa, eCJIM axKe He IPHHUMATb B pacue: 
THOPHAOB, AHOMAJIMA XKeNesbl Y KOTOPbIX BHELIHe TpyAHO pacilosHaBaema. 

Ham Ha6m0eHusd MO3BOJIAIOT HaM BbICKAa3aTb COOOpaxenHe, ITO PHMepTPO: 
(buat MOJIOBOH xKeNesbI y THOpHAOB pullyca ABMAeTCA HeOOpaTHMON aHOMaJIMeH 
TaK KaK, BOSHUKHYB B pe3yJIbTaTe CKPeCLMBaHHA Pa3JIMYHbIX CHPOBbIX Mey CO: 
Golo, OHA He ucuesaeT C BOSPacTOM rHuOpuyzoB. OfHako STO Halle CcooOpaxKeHHe 
KaK OCHOBAHHOe Ha KOCBCHHbIX JOKa3aTeJIbCTBAX, Mbl CUHTAeM MOKa lipesBapHu 
TCJIbHBIM. 

O HacieqOBaHHu THTepTpopun MOJOBOH %eNesbI CAMLLAMH THOPHAOB PHILyce 
y Hac uMeloTCa JOKa3aTebcTBa HW 10 03. Kanukyab UensOunckou 06. B arc 
osepo BecHoro 1952 r. ObII0 BbINyueHO 69 000 mHuYHHOK rHOpHyAOB punyca, MO: 
JIYYeHHBIX 13 HKpbl, COOpaHHOH OT MepBoro NOKOWeHHA rHOpuAoB us 03. Ilapraim. 
BpipameHHble U3 STHX JHUYHHOK B O3. KavHkKyJib rHOpuybl pulyca B reHerh 
YeCKOM OTHOINIeHHH OeCCHOPHO ABJIAJIHCb THOpHAaMH BTOpOrO MOKOJICHHA, Tak 
KaK B O3epe paHee OTCYTCTBOBaJIH Kakue-MO0 cHroBble pblObl. OceHbk 
1954 r. npu ucceqOBAaHHH STHX THOPHAOB ObINIO OOHAapyKeHo 6 CaMIOB B BOspa: 
cTe 2+, MIOJIOBbIe KeJI€3bI KOTOPHIX ObIJIH B TOM WJIM MHOM CTeMeHH AHOMAJIbHBIME. 
Y oOHOro W3 HHX NOJIOBaA *Kese3sa OKasasacb HavOolee CHJIbHO rHnepTpodupo- 
BaHHOH HW BHeIHe CXOAHOH C 2KesesoH CaMila, H300paxKeHHOH Ha puc. 2. Obmee 
YHCJIO CAMULOB rHOpHAOB pullyca BTOporo NOKOIeHHA B O38. KanHkKyvib, 10 .aHHbIM 
B. HW. Tpouuxoh, ucuucaanmoch B 8—l0%. 

JJo HacTosyjero BpeMeHH MBI He pacMOslaraeM elle TOUHBIMH J[AHHbIMH, Ip Ka- 
KHX HMCHHO Co¥ueTAaHHAX PAOpHAOB pHMyca MexKy co6o1w BO BTOPOM MOKOVIe: 
HHH (paBHO Kak THMHUHBIX PHMyCOB HM CHTrOB KaK HCXOJHBIX (OPM CKpelllEu- 
BaHHA —B [Me€pBOM MOKOJIeHHH) OOpasyloTCA CaMUbI Cc THNepTpoPupoBaHHorL 
NOJIOBOH *Kesesonw. BBuAy 9TOrO 3aylayeH WaubHeliWero UCCeEOBAHHA JOJKHC 
ObITh YCTAHOBJIeHHe TaKHX MOPOUHBIX Tap CKPel[HBaeMbIX OCOGeli, Cc LeJIbK 
IIpeOTBpallleHHA BO3MOMKHOCTH BOSHHKHOBEHHA AHOMAJIHH TOJIOBbIX Kees J 
rHOpHAOB pulyca Kak B Ne€pBOM, Tak HM B MOCMEYIOWNX MOKOIeCHHAX. 

HeoOxofuMo TakxKe OTMeTHTb, UTO y rHOpHAOB pulyca Kak NepBoro, Tak 
M BTOpOro MOKOJeHHA B BOMOeMax Ypasla HapAyY C AHOMAJIbHbIMH CaMILaMH JO: 
BOJIbHO YaCTO NOMAaalorcd H CaMKH C WesbeKTHBHOH HKPOH. ITHM MOXKHO OTYACTE 
OOBACHHTb TOT (pakT, TO Ha pbIOOBOAHEIX 3aBoqax Ypaua B TeyeHue psa Jie? 
pH HHKyOalHu UKpbI, COOMpaemMol OT rHOpHAOB puyca, Ona JaeT 3HAUMTeID: 
HY! CMepTHOCTb — cBbiile 60%, Tora KaK UKpa, COOMpaeMas OT THMMUHbIX pH 
IyCOB IIpH TeX %Ke yCJIOBMAX HHKYyOaUMH MaeT OTXOA, HCUNCAAeMBI B 20% 
Vnrepecho, 4uTO H3 yleNeBWIMX OCTaTKOB TrHOpuAHOH UKpbI B  JabHeMIMNeD 
oOpasylorcd KaK HOPMAJIbHO paSBUBalONHecsA CaMKH VM CaMUbl rHOpH OB pumyca 
Tak H CaMUbI THOPHAOB C AHOMAbHOH NONOBOM 2%Keesoli H CAMKH C JetbeKTUBHOL 
UKpoH. CiefoBaTebHO, 9Ta OCTAaTOUHAA Ukpa THOpUAOB punyca ABAeTCA Heo, 
HOPpOMHOH mo KayectBy. Kpome toro, HaOmioqenunma YpanBHHOPX ycra 
HOBJICHO, UTO XO CO3PeBAHHA MW Hepecta y rHOpuHAOB punyca CusIbHO OTIMUAeTCS 
OT CO3peBaHHA HW HepecTa THNMYHBIX CHFOB H PHIMYCOB. ITO CKa3bIBaeTCA OCObeHHC 
3aMeTHO y ruOpHoB pulyca Broporo noKoNenHA B O3. Kavnkya nu Wapram 

Hamu yxke ormeyasioce (1), uro caMUbI rHOpuAOB purtyca, y KOTOPBIX MOOBAs 
*KeMe3a ABJIACTCA CHJIbHO THMepTpopupoBaHHOH, yTpayuBalor cnocoOHocT 
K ONJIOMOTBOPCHHIO HKPbI HW MpexXJeEBPCMCHHO OTMUPAaOT, B CBA3H C YeM OOIIE 
950 


K cmambe H, I. Ulynakosagu VJ. H. Xapuenko,"cmp. 948 


3. TueTosornueckoe cTpoeHHe HOpMasIbHOd Puc. 4. Tncromornyeckoe crpoeHHe aHOMaJIbHOu 

BOH 2Kesle3bl CaMIa THOpHAa pHtyca Broporo MOMOBOH 2%ee3bl CaMIa THOpHAa pHmyca BTOporo 

KOJICHHA B BOSpacTe 1-- B MepHOx Hepecta MOKOJe€HHA B BOSpacte I+- B MepHos Hepecta 
‘06. 40, ox. 7, 6HOR. MHKp. 06. 40, ok. 7, 6HOM. MHKp. 


K cmambe M. Toascduna u B, Pedomuno, cmp. 953 


Puce. 1. Tlanouxopuguble uacruubl (/) W ocTpoKoHeuHble Bepetena (2) B 9KCTpak- 
Te slugepmuca m0xa GOaib3amuna (Impatiens balsamina). Onektponnas MuK- 
popotorpapua. 7000 


108, Ne 


HMYeCTBO CaMIOB Y {aHHOH NOMyIAWHH THOpHAOB yMeHbiaeTcs. HyxHOo 
TOMY [OJlaraTb, YTO B BOAOeME, 3aCeJIH€MOM THOpHaMu B pacueTe Ha ecTe- 
eHHOe HX BOCIPOM3BOACTBO, HallpHMep B BOAOXpaHNMUle, B TeYeHHe HEKOTO- 
O BpeMeHH, MOKa IlyTeM OTOOPa B HEM He MpOH30l eT AOCTAaTOUHOTO HakoON- 
(Hl HOPMAJIbHBIX CaMIOB THOPHAOB, OyeT HaGMOaTbCA HECKOJIbKO MOHH- 
HHOe BOCIIPOH3BOACTBO THOPHAOB pHIlyca H3-3a HeocTaTKa CcaMIOB. Yun- 
3as| OTMCUCHHBIM BbIINe BECbMa BbICOKHH OTXO HKPbl THOpHAOB punyca mpH 
MHKYOaWHH, CTAHOBHTCA OYeBHAHbIM, UTO PHOPHAbI pulyca Ha JaHHOM 9yTane 
M38yYeHHA OoMee NPHTOAHbI WI TOBAPHOFO BbIPaULMBaHHA C Kero HbIM NO- 
IHCHHEM XOPOILO OOAaBJHBaeMOrO BOAOeMA JIMYHHKAMH THOpHOB, 4eM AIA 
ECTBEHHOrO BOCIPOH3BOJCTBA. 


Ypabekoe orTyemenne Tlocrynuao 
Bcecoro3Horo Hay4HO-HCCIeOBa1eNbCKOro 14 XI 1955 
HHCTHTY?a O3epHoro H peyHOrO pbIOHOTO XO3AHcTBa H 
YpasbeckHH TocyapcTBeHHbIli YHHBepCHTeT 
um. A. M. Yoppxoro 


IWMTHMPOBAHHAS JIMNTEPATYPA 
1Y.T. Wynaxos, Jl. H. Xapueuxo, JAH, 95, Ne 3 (1954). 
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Horaange Akagemun nayr CCCP 
1956. Tom 108, Ne 5 


MHKPOBHOJOTH 1 


oa 


M. TOJIbJ.MH u B, ®EJOTHHA 


I JIEKTPOHHOMUKPOCKONHYECKOE HCCJIEMOBAHHE TKAHEM 
BAJIB3AMHHA HA HAJIMYHE. BAPYCONMOAOBHbIX YACTHLL 


(IT pedcmasaexo axademukom B. H. Mlanownuxosam 14 I 1956) 


QNEKTPOHHbIi MAKPOCKON OKasbIBaeT HEOLeHHMYIO yCJYTY Up BarkKHeliMHx 
IOTHYCCKUX HCCEOBAHHAX, HB OCOOeCHHOCTH JIA H3yYeHHA BUpycosB. BMecte 
TeM HEKOTOPble HCCJIEAOBaTeIH HeCKOJbKO MpeyBeHUHBaIOT 3HaveHHe 
KTPOHHOMHKPOCKONHYeCKHX HaOsOAeCHH, paccMaTpHBad (bakT OOHapyxe- 
1 B QJIEKTPOHHOM MHKPOCKONe OHOPOAHbIX YacTHI (MaOUKH, WapHKH) Kak 
YcIOBHOe JOKa3aTeJIbCTBO HalH4uHA BUpycoB. MMewrTca aHHble, 3aCcTaB- 
Owe C H3BECTHOH OCTOPOXKHOCTbIO NOJOHTH K 3TOMY BOTIpOcy. 
Kanurusep (4) u Dyrpu (*) o6napy2xuaH Mpa MOMOMIM 3IeKTpOHHOTO MUKpo- 
Ma B 9KCTpaKTaX 3OPOBbIX pacTeHHH KapTodesA WasOUKOBUAHbIe YaCTHUBI, 
WIOTHUHbIe TEM, KOTOPbIe OMHCaHbl B SKCTPaKkTaX pacCTeHHU, MOpaKeHHbIxX 
sHpycom xKaptodessa. Ilo qannpim Tytpu, Takwe %e YaCTHI[bl BbIABJIAIOTCA 
KCTpakTaxX KapToeJid, BbIpallleHHOrO B H30ATOpax H3 ceMaH. I]pHBHBKH 
TOMAaT, TaOak, AyPpMaH, a TaKXKe OMBITbI TO 3apayKeHHIO COKOM CBHJeTeJIb- 
OBaIH O06 OTCYTCTBHM B 9THX PacTeHHAX BHPYCcos. 
CorsiacHoO 3JIEKTPOHHOMHKpOCKONHYeCKHM HccueqoBaHuam Tytpu u Dyab- 
| (3), WaCTHUbI, CXOJHbIC C BAPYCHbIMH, MOryT ObITb OOHapyKeHbl B IKCTPakTe 
POBbIX CeAHUEB KallycTbl, 6060B H KapTotema. OTcyTcTBHe BHpycoB B 3THX 
TCHHAX MpeBapHTeJIbHO IpOBepHAOCh pPa3sJIMUHbIMH MeTOaMH. 
Kpome Toro, y2ke JjaBHO H3BeCTHbI Oe€JIKOBbIe BKJIOUeCHHA, BCTpeuarollHecs 
A3JIMUHBIX 3J[OPOBbIX paCTeHHH, BECbMa CXOJHbI€ C BAPYCHBIMH BKJIIOUCHHSMH. 
DYCHBI€ BKJIIOUCHHA, KaK 9TO yKe JOKA3AaHO JIA BAPyCa MO3aHKH TaOaka HU He- 
OpbIX JPyrHX BUPycoB, ABMAIOTCA arperaTaMH BUpYCHbIX yacTH. Crefo- 
CJIbHO, €CTb OCHOBAHHe MpeNOJIOKUTb, YTO B PAe cyyaeB B IKCTPaKkTAax 
PpOBbIX pacTeHHH, Coep2KallNxX OeMKOBbIe BKJIOUCHHA, TaK2Ke MO?KHO OOHA- 
KUTb UACTHIIbI, CXOJHbIe C BAPYCHBIMH. Bosbue Toro, HMeHHO M10 3TOMY TIpH- 
Ky, T. €. HCXOAA W3 HasMuHA OeNKOBbIX WIM BUPYCHbIX BKJIOVeHHH, CeqyeT 
Tb YYaCTKH HCHbITYeMbIX TKaHeH PpaCTeHHH JIA 3eKTPOHHOMUKpocKonMye- 
X MOHCKOB BUPYCHbIX WH CXOJHbIX C HAMM YaCTHIL. 
Kak M3BeCTHO, y 6asIb3aMHHOB IIPH MOJIHOM OTCYTCTBHH BHELIHHX CHMMTOMOB 
[ KAKHX-IHOO J[PpyrHX UPMsHakoB sadoleBaHHA HaOMOJalorcA KpylHble Oed- 
BIC BKJIOUCHHA MPeHMylleCTBeHHO B TKaHAX Tv0Q0B (*), BTO BpeMA Kak 
STAJIbHbIX UAaCTAX PaCTeHHA OHH He OOHapyxXuBaMcb. Her HuKaKUHX JaHHbIX 
CMATPHBaTb 9TH OeIKOBbIe BKJIOUCHHA KaK BUPyCHble OOpasoBaHHa. 
Ucxosa W3 9THX MpeAMOCbIIOK, MBI IIPOBeJIM 3JIeEKTPOHHOMHKpOCKONMYeCKHE 
jleOBaHHA, TKaHeli Oalb3aMuHa C Weblo OOHAPyXKeHHA BUpPYCOMOMOOHBIX 
THI, T. €. YaACTHI, JHIb 10 BHELWIHEMy BUY CXOJHbIX C BHPYCHbIMH. 
B MuKpocrynke THaTesbHO pacTHpasHCb Cpesbl C STIMJepMHca Toa Oasib- 
una (Impatiens balsamina), ipwuemM OTOupasucb TakHe Cpesbl, B KJIETKAX KO- 
bIX HaxoJMs0cb HaHOombulee KOIM4eCTBO BKO“eHHH. Kanmya pas0aBuA- 
b HeECKOJIbKHMH KallJiadMu Boybl. Ilocne oTrcranBaHuaA MpocBeTMeHHad *KUI- 
Th HaHOCHIaCb Ha C€TOUKH WIA HaOJIOeHHA B 3JIEKTDOHHOM MHKPOCKONe, 
IOBPCMEHHO TO Ke CaMOe TIPOEJIbIBAIOCh CO CHpe3aMH STIMJePpMHCa JIMCTbEB, 
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B KOTOPBIX BKJIOYeHHH He OblI0. B Ka2KOM OMbITe MCTbA OpasHcb C TOFO 
pacTeHHa, 4TO HM TVJIOJbI. 

Becero 6bii0:mpoBeyeHo 6 MapasembubIX onbITOB. M3 23 mpocMoTpeHH 
ceToueK, Ha KOTOpble Obl] HAHECeH 9KCTPaKT C STIMepMUCa MIOJOB, B 20 cary ye 
Obl OOHAPyXeHbI NaNOUKOBUAHbIe YacTHy! (puc. | Ha BKsMelKe K cTp. 95 

Kak mpaBuui0, B KaxKJOM Tose 3peHHA 3JIEKTPOHHOrO MHKPOCKONa BCT, 
yaloTCA M0 HeCKOIbKy Mamouek (2—10). Kak BuqHo u3 boro (puc. 1), TOME 
OTJCNbHbIX KOPOTKHX aslOy¥eK B MOe 3peHHA MHKPOCKOMa MO*KHO HadwoK 
GobUIOe KOJIMYeCTBO OCTPOKOHEYHbIX BEPeTEH, KOTOPbIe MpeACTAaBJAIOT COO 
NOBHMMOMy, arperaTbl 3THX BUpycomoyoGubIxX yacTHy. B 15 ceroukax, Ha | 
TOPble HAHOCHJICA 3CKTpakT C 93THepMuca JHCTbeB, TakHe OOpa3soBaHHA 
OblIH OOHApPyKeHbl, YTO NOMHOCTHIO NOATBepKAaeT Hal MpeANOMOKeHHUA. 

J{1Ai NOMHOW CpaBHHMOCTH pe3yJIbTaTOB ObINO Obl KeMATeIbHO UCCMENOBE 
Ip MOMOIL JJIEKTPOHHOrO MHKPOCKONa Take IVJIONbI OasIb3aMHHOB, B KOTOP! 
He OblI0 BKJIOUeHHH. Ho Bo Bcex HCCIeOBaHHbIX HaMH MIOfax Oab3aMu 
MbI TIOCTOAHHO OOHAPyXUBaH BKJIIOUCHHA. 

B JambHeleM HEOOXOJMMO BbIABHTb BO3MOXKHOCTH HaJIMYAA OeIKOBBIX BK 
yeHHH y 3QOpOBbIX pacTeHuli — mpeycTaBUTeNeli pa3sMUYHbIX BHAOB MH ceMelici 

ONeKTPOHHOMHKpockonHMyeckHe HaOsOJeHHA mpoBeyenbl B Jla6opaTop 
3N€KTPOHHOH MMKpocKonMH mp Oryenenuu Guonormyeckux HaykK AH CCCP. 

Ores BupycoB pacTeHuli Ilocrynua10 


Wuerutyra MukpoOuosornn 13 I 1956 
Axkazemunw HayK CCCP 


UHMTHPOBAHHAA JIATEPATYPA 


1G. Amadei, Bot. Cbl., 73, 2 (1898). *J.Gutrie, Phytop., 42, 90m 
*J. Gutrie, W. Fulton, Phytop., 44, 8 (1954). *W. Kanngiesser, Die Nat 
wissenschaften, 39, 3 (1952). 
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/fLornange Akagemun nayx CCCP 
1956. Tom 108, Ni 5 


PH3HOJIOTH A PACTEHHH 


# 


tO. A. BEJIABHH 


NOCTYMJIEHHE ®OC&OPA H3 BOKOBOFO KOPHS B BETBH 
y MIPHBHTOH WH KOPHECOBCTBEHHOM ABJIOHH 


(II pedcmasbaeno axademuxom A. JI. Kypcanosetm 6 II 1956) 


_ Hn Toro uro6bl MpoceqUTb, KaK IPOMCXOAHT pacnpeseneHne MHHepasbHbIXx 
3eIIECTB H3 OOKOBOrO KOPHA B BeTBH JlepeBa, MbI HCMOb30BaJIH MeTOR Meue- 
HbIX ATOMOB, IIPHMeHHB paHOaKTHBHbIi H30TON (ocdopa P*?. 

Alaa onbita Opliu B3ATbI 4 WepeBa AOMOHM pasHbIX COpToB, pacTymue B Cay: 

I — xutTalika CannucKas, 16 mer, KopHecoOcrBeHHoe; 

I] — kanbBuab Oenbiii, 17 mer, mpHBuToe; 

III —3on0raa KuTatika, 3 roya, mpHBuroe; 

IV-—cesnen Oerbipiep-KuTalika CBOGO,HOrO OMbWIeHHA, 4 roqa, KOpHeco6- 
‘TBEHHOE. 

15 V 1955 r. y KaxkK oro H3 NOAONBITHBIX JepeBbeB ObIIO OCTOPOXKHO BbIKO- 
1aHO H3 TOYUBbI H OCBOOO*KAeHO OT 3eMJIH, Oe3 OTJeNCHHA OT JepeBa, OHO U3 
JOKOBbIX Pa3BeTBJICHHH KopHsA. Y Jepesbes I u I u3BmeueHHbIe 13 MOUBbI OTBET- 
SJICHHA KOPHeH OblvIH WOMELICHbI B COCYAbI EMKOCTbIO 5 JI, COep»xKalllve pacTBOp 
KHoma yJ{BOCHHOH KOHWeHTpaHn. B atom pacTBope BMecTo KHePOQO, 6b ucnoub- 
30B4H palHOaKTHBHbIM CynepdocaT B KOsHYecTBe 2,5 r Ha | @ pacTBopa, 4TO 
ooTBeTCTBOBaIO 50 pK P®? Ha cocyy. CoyepxaHue ctboctbopa B pacTBope B3xTO 
IaMHOPO BbIlUe, YeEM B OObIMHOH cMecH Kuona, Ja Toro, 4TOObI erue ObIIO OO- 
JapyKUTb B BeTBAX JlepeBbeB HawHuHe P®?. PacrBop Kuona Obi B3AT C WeJIbIO 
{eHTpasH3auHH TOKCHYeCKOrO JeHCTBHA Ha KOPHH OHO comm. CocyJbl 3apbl- 
3A JIUCb B 3@MJIIO NOY JEpeBbAMH Tak, UTOObI UX BEPXHHU Kpalt HaXOMJICA Ha YPOB- 
{@ OOHaXKeHHOrO KOpHeBoro OTBeTBIeHHA. TloMenjeHHbIe B COCYJbI OTBETBJICHHA 
<OopHeH uMenH AuHHy 60—80 cm 4 TONMHHY 5—7 MM. 

VM304poBaHHble OT MOUBbI KOpHH y AepesbeB II] u IV momelanucb B Jepe- 
SAHHbIe AULMKH C MOUBOH, OOorallleHHOH paHOakTHBHbIM CyMepdocdaToM Cc aK- 
MBHOCTbIO 4 pK B1 r. Kaki amHK BMeljam OKONO 15 Kr NOUBbI MW B HELO JO- 
aBasocb 200 r paqMuoaKTuBHoro cynepdocibata, cogep2Kamero 800 px P*. 
louBa B AIMKaX TUaTeJIbHO TepeMeluuBaslacb C CynepdocdaToM, H KOPHH pas3- 
lellayiucb B CpefHel yvacTH Kaxyoro smuKka. J\iMHa 9THX KOpHeH Obla 
O—50 cm, TommuHa 4—5 MM. 

Jia ompeqeneHuA MocTrynmeHHuA paywoakTHBHOrO us0TOMAa (octpopa B BeTKH 
(a KaxKJIOM NOJOMbITHOM JepeBe BbIOHPaIOCb HECKOMbKO KOHTPOJIbHBIX OOKOBbIX 
eTseli nepporo nopsyka. Y qepesses I u II Aa 9TO! WemH B3ATO TO 5 pacmono- 
KCHHbIX 10 OKPYXHOCTH CTBOMAa BeTBel, COCcTaBsAIONUX 1-l spyc Kpoubl. Y Je- 
espes III u IV sce Berk uccmeqoBanucbh Ha MocTynmeHve P*?. Jlepeso III 
Meno 5 BeToK, a JepeBo IV —6 BeTOK. 

Ja onpeyeneHusd paqvoaKTHBHOCTH B HepBble AHH OMbITOB C KaxKAOH KOH- 
POJIbHOM BETKH KaxK oro JepeBa Opasocb 10 3 pachlyCKalolluXCA MOUKH, a locwe 
X pacnycKkanusa — no 3 wmcra. [Ipu B3arun mpo6 ofHa Mo4Ka WIM MCT Opasuch 

HMKHeM WaCTH BeETKH, BTOPble —Co cpeqHeli H TpeTbH —c BepxHeH. [Ipo6pi Opa- 
cb c 15 10 22 V exenHeBHO, c 22 V n0 1 VI uepes yenb, ac | no 22 VI eme pexe. 

Onpeyenenue payuoaKTuBxoro uz0Tona P** B oroOpaHHbIx OOpasiax Novek 
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W JIMCTbeB MIpOH3BOAMOCb Ha ycTaHosKe Tuna B, rye onpeseAOCb KOJIMYECTBO) 
3JIEKTPOHHbIX HMIYJIbCOB, YJIaBJIMBaCMbIX TOPILOBbIM C¥Ye€TUHKOM. : 

Ha 3—4 jeub flocye Havasa ONbITa B HEKOTOPbIX MpoOax, B3ATbIX C KOHTPOJIb- 
HbIX BeTOK, Havasla O6HAPyKUBATLCA PaHOAKTHBHOCTb, yKa3bIBalollad Ha T10-| 
crymleHve B BeTKH H30TONHa P®?. [leppbre HH HCCsIeAOBaIHCb TOJIbKO CBeKHe} 
JIMCTbA HW MOUKH, a HayMHaa c 21 V (n0u¥KH K STOMY BpeMeHH pacllyCcTHJIuCb) 
JIMCTbA, B KOTOPbIX OOHAPYKUBaacb PaHOaKTHBHOCThb, BbICYIIMBAIHCb B CYy- 
IUMJIbHOM WKacby pH TemMnepatype 105° Wo mocrosHHOrO Beca HW H3MeJbUaIHCb 
B MOPOMWOK; YaCTb STOO NOPOMIKa Ha TOPSHOHHBIX BeCaX BSBELIMBANACb HW B Hel 
onpeyesAIacb AKTHBHOCTH, C MOCJeAYIOULMM MepecueTOM Ha e(HHHLY Cyxoro Beca 


JIMCTbeB (cM. Ta6u. 1). 
Ta6nauna ft 
KomuuectBo paqvoakTHBHbIX HMIMYJIbCOB B CyXOM MaTepHaue (C NOMpaBkOH Ha (oH 
cueTuHKa WM paca H30TOMa 3a Bpems oMbiTa) 
KomuyectTBo HMII/MHH Ha fF cyxoro BeCa JINCTbeB TIO YHCJIAaM | 
3 Copt, Bospact Mecalia 
FA MW Mpoucxox enue re | 
os NOACNbITHOrO 5 
= aire a AV | 2v | 2v | 282Vv | 30V | 41vE | 4vr | 9 VE }2oam 
= 
I | Kuratxa Canun-| 1 0) 0) 0 0) 0) 605 0 0) 0} 
ckan 16 met, | 2 0) 0) 0 0) 0 0 0) 0) 0 
kopHeco6ctT- 3 0 0 0 0) 0 0 0) 0) 0 
BeHHOe 4) 0O ) 0 0) 0) 0) 0) 0) 0) 
5 | 0200] 2455] 2980} 4381} 2700} 2403] 948 444 0 
. 
II | Kanppunb 6e- | 4 0 0 m0) 0 0 0) 185 0) 0 
apt, 17 ner, | 2 0 0 0 284 0 0 0 0 0 
IIpHBHTOe 3 0 0 0 O 0 0) 107 0) 0 
4 0) 0) O 0) 263 O O 0) 0) 
5 0) 447 O 184 0) 0) 67 0) 0) 
III az_| 4] 14030} 31170} 31340 | 22960] 21880 | 18950 | 18340 | 17530 | 4158004 
eagles eat 2] 10570] 7840} 8520] 8210] 8820] 8460] 7580| 6100] 4075K 
SoneHeOeh | 3] 23660 | 19900] 34500] 24300] 23380] 26440 | 31380 | 25620] 12330K 
P 4} 19040 | 20240 | 22120 | 24610] 20540 | 20340 | 35500 | 28600 | 14500} 
50| 14010] 20710 | 24920} 241500] 28900 | 26860 | 30010 | 21580 | 1347 
IV | Cesnen 6esp- 1 2492, 1) 11686, |) 4879. | A550 SietS76 As 4 411 220. | anen 
(bulep-kuTalika,| 2 0 0) 0 0 0 0 0) 0) 0 
4 roma, Kop- | 3 0) 0) 0) 0) 0) 0) 0) 0) 0 
HecoOcTBeHHOe | 4 0) 0) 0) 0) 0) 0) 0) 0 0) 
5 0) 0) 0) 0) O O O 0 6) 
6 0 Doe) 0 406 0 SOD 0) 234 | 306 


PesyubTaTbl ONpefesIeHHA PaWOaKTHBHOCTH B JIMCTbAX NOKa3asIM, YTO 10+ 
cTyIuIeHHe HM pacnpeyemenue P*" y pasHEIx JepeBbeB UeT HeEOAMHAKOBO. Y He 
MpuBUTOorO Jepesa | paquoakTHBHbIH (ocop OCOHapyXHBAaJICA TONbKO B OMHOF 
peTke No 5. 3yecb ynaBaMBanocb oT 1000 yo 11000 umn/mun. na | r cyxoro Becé 
JIMCTbeB. ODTa BeTKa HaXOMMaCb Hal KOPHEM, Nomyyapwum usoton P®2, TompK 
1 VI neOoubuad AKTHBHOCTb Oba OOHapyKeHa B BeTKe Ne |, pacnojoxKeHHO! 
payqom c perKol Ne 5. B octabHbIxX BeTKaX PaJMOaKTHBHOCTH He ObIIO. 

Anajorv4uHad KapTuna HaOmojalacb Hy HelpHBuToroO JepeBa IV, y KoTopore 
P*? rakxKe NOcTynal B OMHY 43 BeTOK, B BeTKy Ne 1, rye OOHapy2xXuBamach ake 
THBHOCTb OT 500 Wo 2000 umn/MuH Ha Ir cyxoro Beca mucTbeB. K KOHILY OMNbITE 
HeOoOsbUat PaqHOaKTHBHOCTh yJaBJUBaaCcb B MCTbAX BeTKH Ne 6. Berka Ne] 
Oblia Ha TO 2e CTOpoHe JepeBa, Ha KOTOPOM pacnouaramca KOpeHb, CHaO«Kae: 
Mbit “30ToNOM P#?, a perka Ne6 Haxosumach Hay BerKoii Nel. B octambHbl 
yeTbIpe BETKH STOrO Aepepa P** copcem He nocrynano. Jtepesba I u IV xKopue 
CoOcTBeHHble, CeMeHHOrO Tpoucxowjenun. Y oOoMxX JepeBbeB BETKH, MOMyIAR 
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> P*?, HaXOMMJIMCh Ha TOli %Ke CTOpoHe JepeBa, 4TO HM CHaOxKaeMbIe H30TOTOM 
HH. OTCIO{a Mbl BUUM, YTO OOKOBO! KOPeHb MMTAeT TOKO HEKOTOpbIe BETBH 
eBa. 

Muaa kaptuna HaGmofanacb y jepesa III. Y nero paquoakrupuniii (pocdbop 
apyXKHBaJICA BO BCeX BeTKAaX. JINCTbA CO BCeX 63 HCKJNOYeHHA BeETOK 3TOFO 
€Ba UMCJIH OY€Hb OONbINYIO paquoakTHBHOcTh— or 4000 yo 34500 uMn/mMuH 
| r cyxoro Beca Bo Bce BpeMa onbIta. Jlepeso II] — BereratuBuoro npoucxox- 
MA, OHO PaSMHOXEHO OKYJIMPOBKOH HW y Hero P*?, norsonlaeMbIit OHUM KOp- 
, IOCTYNaJl BO BC€ BeTKH. 

B JIMCTbAX KOHTPONHpyeMBIX BeTOK jepesa II payuoaKTHBHOCcTh NoYTH He 
apyKeHa, TOJIbKO U3pefKa B pa3HbIX BeTKAX YJaBJMBAIMCb UMIYJIbCbI 
T€Hb HeOOJIbIOM KOwIHYecTBe. JlepeBo STO — IpHBUTO, BbIpaljeHO Tak Ke, 
-¥ yepeso III, us okympoBaHHol nouKH. ITo — 6oubuian B3pocaA AGJIONS,. 
3OJIMPOBaHHbIN KOPeHb ee, NOYYaBLIHH H30TON H3 pacTBOpa C HeBbICOKOIi 
WeHtTpauvelt P**, Obi HeBeIHK H, OYVeBHAHO, paqvoakTHBHBIli cpoccop, mo0- 
ad BO MHOrHe BeTBH JepeBa, paciipeyesasica cpeqH BceH Maccbl MHHepasib- 
¢ BENIeECTB H MOSTOMY CUeCTYHKOM He OOHAPyXuHBAaJICA. 

PesysbTaTbI NIPOBCEHHBIX OMBbITOB MOSBOUIAIOT 3aKJIIOUMTb, ITO MOCTYMIeHHe 
(bopa (a BepOATHO, H APyrHX 3eMeHTOB MHHepasIbHOrO MHTAHUA) U3 OOKOBHIX 
Heli B BeETKH y KOPHeCOOCTBEHHbIX H IIPHBUTHIX JepeBbeB UJeT pasmHUHO. 
(OPHECOOCTBEHHHIX J[epeBbeB, BbIPAeCHHbIX H3 CCEMAH, CYMeCTBYeT ONpeeseH- 
| AHATOMHMYeCKaNd HM (PHSHOMOrHYeCKad CBA3b MeKTY OTACbHbIMH KOPHAMH UH 
BAMH H KarK [bli KOpeHb (HIM rpyltia KOpHeli) CHaOxKaeT MHHepaJIbHbIMH Be- 
TBAMH OlpeesIeHHYy!0 30HY BeTOK. Y JlepeBbeB, PASMHOXKEHHBIX MPHBHBKOH, 
Ol onpeyeneHHOl CBa3H HeT M KaxKAbIii KOpeHb TuTaeT Bce BeTKH. BeposTHoO, 
23yJIbTaTe CpacTaHHA TKaHel IPH NPHBUBKe UH YaJeHHU CTeOIA MOBO BHILUEe 
Ta CpaCTaHHA MpOHCXOJUT ycTaHOBsIeHHe CBASCH BCeX BbIPaCTaoWHX BeTBeH 
[BOA C KaXKJ[bIM KOPHeM T104B0a. AHamOrnuyHoe ABJIEHHe MOKa3aHO JIA yaa 
HeHHA 31aKOB, rye, Kak MoKa3am M. VW. Kosocos (*), tpoucxoyuT nepepacmpe- 
eHHe (bocsopa, MorsmomlaeMoro HeOONbINOH YaCTbIO IpHAaTOUHbIX KOpHel, 
Bce cTeOJIH, OTpacTaroulve IPH KYeHHH. 


MockoscKult , Tlocrymuso 
“JI@COTeEXHHYCCKHH HHCTHTYT 6 IT 1956 


ITMTHPOBAHHAA JIMNTEPATYPA 
1yY. YW. Konocos, Hss. AH CCCP, cep, 6uon., Ne 1 (1954). 


Jlonzagm Axagemun nayrx CCCP . : 
1956. Tom 108, Ne 5 


bH3HOJIOTHA PACTEHE 


B. O. KA3APSH u 9. C. ABYHJOKAH 


®EPMEHTATMBHAA AKTMBHOCTb JIMCTbEB PASHOBO3PACTHE 
JIEPEBbEB HM EE M3MEHEHHE TIPH BETETATHBHOM 
PASMHO)KEHHH PACTEHUM 


(ITpedcmasazeno axademuxom A. JI. Kypcanosoim 8 II 1956) 


J[MHaMuKa OHTOreHeTHYeCKOrO H3MeCHCHHA BeJIMYHHbI TOAOBOrO NpHUpor 
pacreHull, cormacHo Teopuu Kpeuke (4), BbipaxkaeTca BOspacTHOH KpHBOH. Ki 
oOUlad TeHCHILMA, C M€pBbIX STANOB Pa3BHTHA JaHHOrO HHAMBUAyyMa Bey 
roqoporo mpupocta HelpepbIBHO HapacTaeT, a Mocye ompeyeseHHOrO BOspak 
HOrO ONTHMYyMa 3HeEpruA pocTa MocTeneHHO OcaOsaeTca. I]pu4HHbI 9TOFO CI 
3aHbI HE TOJIbKO C 3AMe€THBIMH H3MCHCHHAMH YHCJIa WH MaCCbI (POTOMPOAYKTHBHE 
OpraHoB (JIMCTbeB) MO OTHOUIeHHIO K OOMIeH Macce OCTAaJIbHbIX Opra 
M YacTeHl pacTeHHH, HO Hc ocmaOmeHHeM 9HEpruH dusHONOrO-OHOXHMHUeCK 
IIpoleccos, MpOTeKarouluX BO BCeX OpraHax, UTO IPHBOHT, B NepByto Oyepes 
K Oca6JIeHHio (PePMeHTaATHBHOH aKTHBHOCTH, H, CJI@qOBaTeJIbHO, K najeHy 
MIpOAYKTHBHOCTH JIMCTbEB. | 

PsaOM 9KCHepHMeHTabHbIX ae C TPaBAHHCTbIMH H J{peBeCHbIMH pack 
HHAMH OblIO NOKa3aHO, YTO AKTHBHOCTb WH HallpaBJIeCHHOCTb JelicTBuA cbepM 
TOB JIMCTbeB H3MCHACTCHA B 3ABHCHMOCTH Kak OT OOMero HX BO3PacTa, Tak H OT} 
AMBHAYaNbHOrO pasBuTHA pacTteHuH (? 7°). AnamorMuHble JaHHble MMe 
MB OTHOWCHHH JIMCTbeB PasIHUHbIX APYCOB OMHOTO HU Toro x%Xe pacTeHua (* 4) 
Mcxoga 43 9THX JAHHbIX, MbI IPOBeIH H3y4eHHe H3MeHeHUH CyTOYHOrO xosa de 


' 


MeHTaTHBHOU ACATEJIbHOCTH JIMCTbEB BOSPaCTHO-Pa3JIHUHbIX JIEPeBbeB, a TaKyi 


Ta6Oauma 
CyTounasd pHTMHKa! 9H3HMaTHYeCKHX MpeBpalleHHii caxapo3bl B JIHCTbAX, B3ATBIX 
OT pa3HOBO3paCcTHbIX epeBbeB JIOXa H TONMOIA 
3 5 5 
Katoh ha a ee 
Bell]. 3a 2 uaca 
pacrenuit meee aHawlu3a a 
rH posH |e 
CHHTe3 rHApoMu3s 
Tonoub 3-eTHHE 8 25,32, 1,98 12, 80}! 
» 16 WP satil 3,81 
» 24 1,40 2,84 
70-leTHHE 8 one, LORS 
» 16 2,62 24,03 
» 24 —1,20 3,20 
JIox, mucTbxA He- | 4-nerHuii 8 1902 2,09 
IWIO/LyL. mo6eros » 16 17,94 1,12 1 
» 24 3,00 6,80 
80-neTHHit 8 9,61 2,00 
» 16 8,95 4,08 
» 24 2,10 | ond 
JIuctba naogzymux | 80-neTuuit 8 6,69 3,88 
mo6eros » 16 1,82 1,56 
» 24 —2,30 2,80 


IMCTb€B BO3PaCTHO-paBHbIX, HO 
)ACTIOJIONKEHHDIX, B OHOM cyryyae, 
ia BO3paCcTHO-cTapoM jJlepeBe, B 
IpyroM — Ha yKOpeHeHHOH Berke, 
33ATOH C OMHHX MH TeX Ke APycos 
-Taporo Jlepepa. Takue JaHuHble, B 
2yM[HOCTH, MOryT JaTb MpescraBuie- 
4M O UWpPORYKTHBHOCTH JIMCTbeB 
303PaCTHO-pa3JIHUHbIX  lepeBbeB, 
ITO ABJIAeCTCA MPHYHHOH HeouHa- 
AOBOM MHTCHCHBHOCTH MX Bereta- 
PHBHOrO pocta. 
_ B xauecrse 06beKTOB HccuIeJO- 
3aHHM Ob B3ATbI TONOMb OebIit 
(Populus alba), nox (Elaeagnus 
angustifolia) u wpa (Salix alba var. 
oend.), mpou3pacraromue Ha Onn3- 
KOM paCCTOSHHH pyr OT pyra B 
IHX HW TeX Ke MOUBCHHO-KJINMAa- 
THYeCKHX ycoBHax. B mepBom 
ONbITe MbI CTPCMHJIHCb BbISCHHTb 
XapakTep CYyTOUHOrTO H3MeHeHHA 
AKTHBHOCTH HHBepTasbl B JIHMCTbAX 
BOSPaCTHO-pa3JIMUHbIX TONOIA HU 
m0xa. [Ip sTom c J1OXOM OBO Mpo- 
3eJ[CHO OJHOBPeMeHHO JBa BapHaH- 
ra onbira. B oOfHOM BapHaHTe 
IMCTbA OpamHcb OT TVIOAYMNX, B 
[pyromM —oOT Henwoxqyuux mo6e- 
OB: B JaHHOM cyIyyae MBI 3aja- 
IHCb U€JIbIO BbIACHHTb BJIMAHHe 
DOPpMHPYIOWUXcA MJIOAOB Ha cpep- 
MCHTATHBHYIO AKTHBHOCTb JIHCTb- 
BB JlaHHoro moOera. JIucTbaA y 
3CEX IIOJOMBITHBIX pacTeHH Opa- 
IMCb C BEPXHHX APYCOB JepeBbeB 
i ABJIANIHCb HOpMaJIbHO pa3BHTBI- 
fu. Ornpeyesmenne (epMeHTaTHBHOK 
[allpaBJICHHOCTH IIpOBOAHMJIOCb Je- 
om 1955 r. B OHH WH TOT Xe JeHb 
[ OJHH WM Te 2e yacbl cyTOK. JaH- 
[ble STHX AHAJIH30B, IpOBeeCHHbIX 
[eTOJOM BaKYYMHHDHIbTpalHu 
<ypcaHopa, cBejeHbl B Taba. 1. 
[IpupegeHubie 30ecb MTOroBble 
aHHbIe HarsiaAHO WJIJIOCTpHpyloT 
asuuve (pepMeHTaTHBHOM aKTHB- 
[(OCTH JIHCTbeB, KOTOpOe MposaB- 
‘ATCA B 3ABHCHMOCTH OT BO3pacta 
[aTepHHCKOrO pacTeHHA HM pe;lpo- 
YKTHBHOrO COCTOAHUA TOrO M06e- 
a, C KOTOPOrO Obl B3ATHI JIMCTHSA. 
Ipexkye Bcero BbIACHAeTCH, YTO Y 
3ATbIX HAMH JlepeBbeB MAKCHMAa\JIb- 
ryIO CHHTe€THYeCKYIO AKTHBHOCTb 
[POABJIAIOT JIMCTbA BO3PaCTHO-MO- 
Oj[bIX JJepeBbeB, B TO BpeMA Kak 
/  BospacTHO-cTapbIx  epeBbeB 


Z 


Ta6nauna 


CyTounaa PHTMHKa KOJIMYECTBCHHOTO H3MeCHeCHHA CaXapHCTbIX H A30THCTHIX BeLLECTB B JIHCTbAX BO3PaCTHOPa3JIHYHbIX JEPeBbeB JIOXAa H TONOA 


A3oT B mr Ha 1 r cyX. Beml. 


Caxapa B mr na 1 r cyXx. Ben. 


6euK. 


Uacpi 


Has3sBanne 


HeOeuK. 


ooulua 


o6maa cymMMa 


HepactTB. 


CyMMa pact. 


peayn. 


aHaJlu3a 


Bospact 


pactenult 


i 


16 
24 


16 
24 


Monson. 


Crappiit 


Monaonx. 


Crappiit 


Tonovib 


JIox 
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mpeo6lalaer PU{pOMTHYeCKad AKTHBHOCTb (pepMeHTa. Y JIMCTbeEB BOSPacTHO-Cra 
poro TONOA [axKeB [HEBHble Yacbl HaOOfaeTcA MpeocOMaqanne THApONH3a Hay 
CHHTe30M. JIucThA BOSPACTHO-MOMOJbIX PACTeHHit MPOABAIOT SHAYHTEbHO OOM 
Iy!O J{HEBHY!O “IIPpOAYKTHBHOCTb, YeM JIMCTbA BO3paCTHO-CTapbIX PacTeHHl 
(ra6n. 1). Kpome Toro, HaOuofaeTcd 3HaYHTebHad pasHulla B aKTHBHOCTH | 
HallpaBJeHHOCTH elicTBHA (PepMeHTOB B OMHOBOSPaCTHbIX JIMCTbAX, BSSATBU 
C MIOLYMHX UW HeNMOyWNX MOOeroB, XOTH HM PaBHOLeHHbIX B CTAQHHHOM OTHO} 
IWeHHH. ITO B OCHOBHOM CBA3aHO C BJIMAHHeEM (POPMUPYIOMMXCA TJIOQOB, ABJIAKO 
IWHXCA OCHOBHBIM I€HTPOM pacxOOBaHuA MpOAYKTOB POTOCHHTesa, YTO MPHBO 
MT K YMeHbUICHHIO aMIIMTYAbI CyYTOUHOrO XOfa (bepMeHTaTMBHOTO AeHCTBHS 
B 3TUX JIMCTbAX VM, CeMOBATeIbHO, HX MPOAYKTHBHOCTH. 

Jlaa coctapnenuad HavOosee MOHOrO MpeAcTaBeHHA O CyTOUHOM AMHaMUK 
KOJIMUCCTBEHHOrO H3MeCHEHHA MHTATeJIbHbIX IJlaCTHYCCKHX BeLLECTB B JIMCTbA) 
MBI OJHOBpeMeHHO TPpOH3sBeNH ONpeseseHHe KONIMYeCTBa CaxXapOB HM a30THCTbE 
BelleCcTB B pyro rpynme ucTbeB, B8ATOM Cc Tex #Ke pacrenu. Kak moKasbih 
BaloT 9TH JaHuble (cM. TAO. 2), y JIMCTbeB BO3PaCTHO-CTapbIxX pacTeHuli oOapy) 
XKHJIOCh CPaBHUTEJIbHO GOOJIbINee KOJIMNYCCTBO KaK PeYUMPYIOWMX, TAK MU PacTBOK 
PHMbIX caxapoB, B TO BpeMaA Kak OOMWad CYMMa CaxXapOB OKa3aslacb OOJDbILII 
y JIMCTbEB BO3PaCTHO-MOJIOJbIX pacTeHHH. ITO JaeT MOHOe OTPaxkeHve CYTOUHOM! 
XOjja (bepMeHTaTHBHOrO JeHcTBuA mHcTbeB. AHaOorHyHad KapTHHa, HO BbIpal 
2KeCHHaA B MeHee APKOH hopMe, HaOwOMaeTCH WH B OTHOWICHHH HSMeCHeHHA Coseph 
*KaHHA OeNMKOBOrO H HeOesIKOBOrO a30Ta B JIMCTbAX, U4TO CBHJeTeIbCTByeT CO 
HJCHTHUHOM JeHcTBUH (epMeHTOB poTeas. 

Eme B ombire, 1popeqeHHoM B 1954 r., MbI B3AJIH YepeCHKH OT BOSPacTHO 
CTapbIX HBbI, TOMOJIA H WOXa HM yKopeHuau UX. IIpu sTOM Ha MaTepHHCKOM pacTes 
HMM MbIl STHKeCTHPOBaJIH OJHOAPYCHbIe BETKH, OT KOTOPbIX OpasHcb uepeHkuh 
Jletom xxe 1955 r. IpoH3BOMINCh ONpeeeHHA HallpaBJIeHHOCTH JevCTBUA ih 
BePTA3bl B JIMCTbAX, B3ATbIX C YKOPCHEHHBIX pacTeHHH HM C TeX MOGeroB marepHl 

‘i 
} 


CKOrO pacTeHHA, C KOTOPbIX ObMIM B3ATbI YepeHKH JIA BereTaTHBHOrO pa3i 
MHOKeHHA. TakuM OOpa30M, B38xATbIc HaMH JI aHaAIH3a JHCTbA Ob paBHO 
ICHHBIMH B OTHOICHHH COOCTBEHHOTO BO3pacTa H OOMero BO3pacTa, HO B OHO! 
ciyyae OHH (OPpMHApOBaJIHCh Ha BOSPaCTHO-CTapOM MaTe€PHHCKOM PpacTeHHy, | 
{pyroM —Ha YKOpeHeHHOM pacTeHHH. PesybTaTbI aHaJIM30B, MpOBeeCHHBIX } 
10 yac. (cM. Ta6. 3), MOKaSbIBaIOT, UTO y BCEX OOBEKTOB JIHCTbA, B3ATHIC C YepeH 
KOBaHHbIX PaCTeHHH, HMCJIM SHAYHTeIbHO OOJIbILYIO CHHTETHYUECKYIO AKTHBHOCT 
(pepMeHTa, UCM JIHCTbA, B3ATbIC C MaTepuHcKoro pacteHua. B pesyabraTe Store 
JIMCTbA YePCHKOBAaHHbIX PaCTeHHH NOKasaH UW OOJbUTYIO CyYTOUHYyIO MposyK 
THBHOCTb, NIPHBOAAILYIO K MOBbINeHHIO OOMeli KUSHEACATeIbHOCTH pacTeHH 
B WeJIOM H, CleQOBaTebHO, SHEPrHH BereTaTHBHOrO pocta, 


Dia Ost mw a3 


‘ 


Hanpasuiennocth (bepMeHTaTHBHOTO MpeBpalleHHA CaxapO3bl B JIHCTbAX, 
B38ATBIX C BOSPaCTHO-CTapbIX MATCPHHCKHX MH YepeHKOBAHHBIX pacTeHuii 


@PepMenT. mpeBp. caxaposbl Gann 
imeHHe 
Haspanue C kakux pacrennit fey ee ee 
pacrennit B3ATbI JIUCTbA 1 ASE 
rHApouAs 
CHHTe3 THAPOMHS 
Tonoub MarepHuck. OWN 2,88 350 
Uepenkosan. 22,88 4,00 5,0 
JIox Marepuuck. 9,61 Dine) 3,8 
Uepenkopan. 12 95 3,13 4,1 
Vga Marepuuck. 9,63 1,84 Oe 
Yepenkopan. 28,58 4,70 6,4 


OTH aHHble MpeycTaBssaloT Conpuoli HHTepec JIA MOHUMAHHA IpwaHubr 1104) 
BBILCHHA KHSHCHHOCTH PacTeHHH TIpH HX BereTaTHBHOM pasMHOxeHHU. B jan 
HOM CJlydae YepCHKOBAHHbIe PacTeHHA B OTHOWEHMH HX epMeHTaTHBHOH Je 
960 


ENbHOCTH MIPOABJIAOT IPHMepHO TaKylO Ke AKTHBHOCTb, KaK H BO3pacTHO- 
MOWbIe CEMCHHbI€ pacTeHuaA. NOTA pW pasMHOXeHHH pacTeHnit vepenKamH 
> UPOHMCXOAMT CHATHA CTAQMHHbIX M3MeHeHHIi, MpHOOperenHblIxX OT MaTepHH- 
Oro PacTeHHA, T. €. HE MPOHCXOAUT CTAAHHHOTO OMOJIOXKCHUA, TEM HE MCHeEe OHO 
ISBIBACT (PHSHOJIOPHYeCKHe H3MeCHEHHA, BbIPaXKAalOUMeCA B TOBBINICHHH KU3He- 
SATEJIDHOCTH BCerO pacTeHHA B WeIOM. OTHM JIHIIb H MOXKHO OOBSACHHTb 3HauH- 
JIbHOe YBeJIHYCHHE NPONOJLKHTeIbHOCTH %KH3HH pacTeHHli pH UX pasMHoxKe- 
mM vepenkamu. [TpwynHbl NOBbIMeHHA OOMleH %wUSHeeATeMbHOCTH, pacTeHuii up 
I3MHOXKEHHH YePpeCHKaMH B OCHOBHOM CBA3aHbI C YWIYYWIeCHHeM Kak BHeIIHHX, 
IK H BHYTPeHHHX YCJIOBHH pasBUTHA — BOAOCHAO*KeHHA, MHHepaJbHOrO. TIn- 
HHA, H3MCHEHHA COOTHOWICHUA BereTaTHBHOM MaCCbI NpOYKTHBHbIX (pOTOCHH- 
THYCCKUX H HEMPOAYKTHBHBIX OpraHoB, HHTeHCH(HKAaWHH OOMeHA BeleCcTB 
SKY PaSJIMYHBIMH OpraHaMH HeOONbWIOrO TO pasMepaM pacTeHHA HT. J. 
TH YCJIOBHA MOCTeNMeCHHO YXyJUlalOTCA 110 Mepe BOSpacTHOrO CTapeHHs HU YBeVI- 
“HHA Pa3SMePOB PaCTeHHH, ITO BbISbIBAeT MaeHHe OOMeli MpOYKTHBHOCTH JIH- 
‘eB H WHHTCHCHBHOCTH BereTaTHBHOrO pocrTa. 


BotanuyeckHH HWHCTHTYT Tlocrymnso 
Axkajlemun Hayk ApmCCP 6 II 1956 
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@H3HOJOTHA PACTEHH 


®. J]. CKA3KHH u B. I. POXKKOBA 


O BJIMAHHM BOPA HA XJIEBHbIE 3JIAKH MPH HEJIOCTATKE > 
BOJbl B MOUBE B KPHTHYECKHM NEPHOA HX PASBUTHA 


(IT pedcmasaexo axademuxom A. JI. Kypcaxoseim 6 II 19356) 


Buusuve Oopa Ha pa3vIHUHbIe CeJIbCKOXO3AMCTBeHHbI€ pacTeHHA H3yueHd 
OCTaTOUHO MOApObHO. O_HAaKO BoMIpoc O AeHCTBHN Oopa Ha pacTeHHA B YCJIOBUAD 
HEJOCTaTOYUHOrO BOOCHAOAKeHHA MOUTH He HUCCeAOBAaH. | 

M. A. UWkompuux (*) n0Ka3as, YTO BIMAHHe Oopa Ha YCTOHYMBOCTh pacTeHul 
K HeJOCTaTKy BOJ[bI B MOUBE MCHACTCH B pasHble MepHOAbl UX RKU3HH: B MepHO; 
KYIWI€HHA OOp NOMOXKHTEIbHO BIMACT Ha YCTOHUMBOCTh AYMCHA WM MUWICHHIbI K 3a 
cyxe, a vepe3 15 qHeH Mocme BCXOJOB HW B NepHo KOMOMeHHA — OTPULATeJbHOF 

Bouiee jleTasibHOe H3yYYeHHe STOO BOMPOCa CHOCOOCTBOBAJIO ObI, C OMHOH CTO} 
POHbl, BbIACHEHHIO (pPU3HONOrMYeCKOH pomH Oopa B pacTeHusAX, a C Apyrou, 
MOET ObITb, ABHJIOCb Obl OMHHM V3 CpeACTB NOAHATHA YpORAMHOCTH CeJbCKC 
XO38HHCTBCHHBIX KYJIbTYP B paHOHaX HeJOCTaTOYHOrO YB/axKHeHHA. 

V3pecTHo, ¥TO y 3/1IaKOB MaKCHMaJIbHOe CHWKeHHe ypoxKad 3epHa Hab ol 
aeTCA IPH HeJOCTAaTKe BOJbI B MOUBE B NepHO (POPMHPOBaHHA MOJIOBbIX KETO 
M OMJIONOTBOPeHHA, T. €. B KpHTHYeCKHH Nepuog (°, ®, °). HeyopasBuTble KOJIOChAl 
MYCTOKOJIOCHa, YepessepHHMa, KOTOPblec NOABJIAIOTCA MPH 3acyxe B KPHTHi 
YeCKHHM MepHO, BOSHHKAIOT B peSYJIbTaTe HeOCTATKAa BOJbI H MHTATCJIbHBIX BE 
INeCTB, HeOOXOJHMBIX JIS HOPMaNbHOrTO (POpMHpOBaHHA KoOMOCa (KOMOCKOE 
IBeCTKOB, (PePTHJIbHOH IbIJIbLBbI). 

Hamu Oblia mocTaBsleHa 3ajjaua H3yYYHTb BAHAHHe Oopa Ha XJeOHbIe 31aK} 
(af4MeHb) IPH HeJOCTaTKe BOJbI B MOUBe Ha CTAaRHH APOBH3AalHH, CBETOBOM H 
KPHTHYECKHH NepHO, IPHYEM He TOJIbKO Ha POCT H PasBUTHe pacTeHHl HW ypoxwa 
3epHa, HO H Ha HEKOTOpble (PH3SHOMOrHYeCKHe MpoOLeccbl: Ha coysep»xaHHe BOT 
WM MHTCHCHBHOCTb TpaHclMpaluu, BeJIMYHHY OCMOTHYECKOTO JaBJICHHA B KJIeTKal 
MesOPHJIa JIMCTbeB, COMepKaHHe PaCTBOPHMBIX YrJIeEBOAOB B HUX, HaKOMJeH 
CyXoOro BelllecTBa B pacTeHHAX NO CTaqHAM Pa3BUTHA, COepxaHHe x10pohn 
B KPHTHYeCKMH NepHOA H, HAKOHEI, Ha XHMHUCCKHH COCTaB 3epHa. 

ONBbITHI NOKa3aJIH, YTO TPH HOPMaJIbHOM BOJOCHaGKeHHH BHeceHHe Gop 
B NOUBY, HH B BUe BHEKOPHEBOH MOAKOPMKH, MOJIOKUTEIbHO BUIMAeT Ha pa 
TeHHA AYMeCHA Ha BCeX sTanax ero onTOreHesa. IIpu HeocTaTKe Ke BOJbI B MO 
Be MOJIOXKHTEIbHOe BUIMAHHE OOpa OblIO OTMeYeHO Ha cTaHH ApOBUsalluH HU || 
KpuTHyeckHi nepHoy. Buecenue xe Oopa BO BPEMA MPOXO*K CHUA PaCTeHHeM CBE) 
TOBOH CTaqMM B HalliWX OMbITaX CHWKaJIO yporwali 3epHa. 

B qaHHoli craTbe H3laraioTcaA JIMIb MTOrM OMbITOB NO H3YYeHHIO BUIMAHH 
Oopa B KpuTHyeckHH NepHoy (OOpasoBanHHe TeTpay| — KOMOMIeHHe). 

OnbiTbl MpoBoAHIMCb B TeYeHHe AByx eT (1953—1954 rr.) c pacreHusamn At 
MeHaA (copT Bunep). B cocyyax emKocrbio B 5 Kr TOUBbI BbIpPalMBaocb Tid 
10 pacrenuli. B KauectBe MuHepambHoro yyoOpenna (pon) ObimH BHeceH|} 
Ca(NOs)2, KCl a cynepdocdpar. Bop Buocuica B no"uBy llepe ToceBom Vi Tol 
KPUTHYeCKHH TepHoy (Oop BHOCHICH B KONE 3- craquu pasBuTus (7) u3 pad 
yeTa 3 Mr Oopa B Bue H;BOs ua | kr moupbl). [Ipopoqunacb TakxKe BHEKOpHeBal 
NOAKOpMKa (ONpbICKMBaHHe suCTbEB) 0,1% pacrBopom HBO, 3a 5 yHeli Jo 06 
pasOBaHHA TeTpay B MbwIbHHKaX. | 

B KOHTpOsbUbIX COCyax TOMep%KuBalach HOCTOMHHAA BMAKHOCTS 70% | 
OT MOJHOH BaPOeMKOCTH, B OMBITHBIX TOJIMB pacTrenuli npeKpatasica 3a Ba yu 
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Ta6nauna 1 

Hanne Oopa Ha ypoxali 3epua, HA OBOAHEHHOCTb TKaHeli H CcofepxaHHe PacTBOpMMbIX 

TI€BOLOB B JIHCTbAX AUYMeHA MPH HeMOcTaTKe BOLI B MOUBe B KPATHYeCKHH TlepHoy 
ero pasBHTHa (1904 r.)* 


Ypoxali sepa Ha Conep2kanue BOAbI B CyMMa pacTBOpuMbIxX 
10 pect. Br % OT CYX. Bell. yraeBooB 
BapwauTb Baaxwk HOCTb 
AS, ¥ 3 me es, Sa Mia 
== [ste] se fate] = [SE] ae [kG] se [ate | se -| se 
= ag Ze mis = ag oe nig = ag Se ag 
Oopa (KonTponb). . .|24 |100/1,45| 100] 312 | 100! 202 | 100] 15,4 | 100] 23,6} 100 
B TOuBy Hepey moce- 
Meee ce eee Ory e143 | 4, 67 1308) 8625/4116) 288 1442434) 8948.7 | 79 
B TlIOUBY NO watts 
POM 29 AW 2ty\o,.20 | dod} aod 422) 2830440) Oe e684 seen lao 
bICKHBaHHe 6opom an 
‘beB NOX KPHTHY. Me- | 
Mae. ee ee |o7,4 113| 6,77 | 467 | 380 |122| 264 |130]410,6| 70/411,8| 50 


* B onpitax 1953 r. Ha6mlonanucb cxO;HbIe pesyJIbTaTHl. 


OOpasoBaHHA TeTpayl, BaXHOCTb MOUBbI MOCTeEMeHHO JOBOAMMAaACh WO KosXp- 
[deHTa 3aBaAyaHua (13% oT nomHOH BmaroemKoctTH). IIpu Takoli BaaxKHOCTH 
TCHHA BbIepXUBAIHCh 4—5 JHeH, {N0- 
yero NepeBOAHJIHCb CHOBa Ha HOPMAaJIb- 
BOJOCHaOKeHHe JO KOHWA BereTalHy. 
TEHHA MOJIHBAIHCb PeYHOH BOO exkKe- 
BHO 110 Becy. 

Pe3yJIbTaTbI HallMX OMBITOB NOKa3aui, 
BHeceHHe Oopa NO KpuTHYeCKHH NepH- 
Pa3sBUTHA B H3BECTHOM Mepe yMeHbIIaeT 
I, MPHHOCHMBIH pacTeHHio HeyoctaTou- 
[ yBlaxKHeHHeM B 93TOT HepHoy. IIpu 
OCTaTKe BOJbI B MOYUBe ypoxal 3epHa 
TeHHH, YAOOpABLIHXcHA OopoM, M0 cpaB- 
WIO C ypoxKaeM pacTeHHi, He yOOpsxB- 
<cH OOPOM, NOBbIAaICA B 3,O—4,5 pasa 
my. 1). 

Ha puc. | BuqHo, ¥TO pacTeHHs, NOABep- 
WIMeCA 3aBAaHUIO B KPHTHYeCKHH Mepu- 
H TIONYYHBUIMe OOP IpH BHeKOpHeBOH 
KOpMKe sIHcTbeB (cocyy 149), KomocaT- 
HOPMaJIbHO, a pacTeHHA He yAOOpeHuHble 
om (cocyy 39) KomocbeB ele He aun. 
OeHHO MHTepecHoO, YTO Ip BHeKOpHe- 
—yyoOpeHuu OopoM KkKosoc Obl XOTA H Puc. 1 
HaYHTeJIbHbIM 110 BeJIMYHHeE, HO MOJIHO- 

(© O3CPHEHHIM, TOra Kak y pacTeHHH, He NOMyYHBUIMX Oopa, Kowoc Ha 
9 OKA3aJICH HEOSCPpHCHHBIM. 

B padorax M. 1. Ukonpuuxa (11), M. A. Wkompyuxa u H. E. Hatancon 
H Jp. Oblm0 MOKa3aHO, YTO B OCHOBe BIMAHUA Oopa Ha Mpoleccbl BHYTPUKIe- 
HOTO OOMeHA JICXKUT CFO CIOCOOHOCTh H3MCHATb CBOHCTBA IIa3MbI (BA3KOCTH, 
DO(PHJIbHOCTb, MPpOHHI,aeMOCTh), OT KOTOPbIX 3aBHCHT TeyeHHe epMeHTAaTHB- 
. HW OMOXHMMYeCKHX Mpoueccos. Mmeer TakxKe OOJIbIOe 3HAYeCHHE CTEIeHb 
JHEHHOCTH TKaHeH pacTeHHs. 

Hamm jqanuble (Taba. 1) noKa3bIBaloT, YTO pH HEOCTATKe BOJbI B WOUBE B KpH- 
eCKHii MepHoy Oop BO BCeX CIVYGAAX YBeJHYMBAET COJEP2KAaHHE BOJHI B IMCTHAX 
reOIAX SUMECHA. 
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Visyyenue WHTeHCHBHOCTH TpaHCiMpauWH MoKa3sa0, YTO MPH BJarKHOG 
nousbl 20% Of OHO BAAPOeMKOCTH, pacTeHuA, NOMyYMBUIMe Oop, UcHapsy 
BOY Ooee SHEPrHWHO, YeM pacTeHuA, He MOMYYMBUIMe OOpa; pH MOJHOM 
3aBAaHHu (BaKHOCTS MouBbI 13% oT NOHO BJlarOCMKOCTH), HaoOopoT, oO 
cokpalyator Tpalicnupanmio B Oompiuef creleHu, YeM He NOJyYMBLIHe Oopa py 
TeHHA, ITO, BO3MOXKHO, 3aBHCHT OT OOIbIUIErO KOJMYCCTBA CBASAHHOM BOJbI B | 
KneTKax. AHaloruygHble JaHHble nomyuna lope 
Miomsep (14) Ha OOOOBBIX. | 

TlonoKurembHoe yelicrBHe Oopa Ha BOHbIM 
2>KHM AUMeHA OTparxkaeTca Ha (PepMeHTATHBHBIX If 
weccax, Ha yrvieBOHOM oOMeHe pacreHuH. I] 
HeJOCTaTKe BOJ[bI B WOUBE B KPHTHYECKHM MepHo} 
JIMCTbAX pacTeHHli, yOOpeHHbIxX OOpoM, cojepalg 
HHe MOHO3 HM CaXapoO3bl OblIO OOMbIUe, YM B JMC 
aX pacreHull, He yoOpeHHnrx Oopom (radu. 
CreqoBaTeIbHO, JyuWiee COCTOAHHE ONBITHBIX (YA 
PeHHBbIX GOpOM) pacTeHHH JjaeT BO3MO?KHOCTb TIpd | 


() 
NOOKATb, UTO OOP YCHJIMBaeT OTTOK YIJIeEBOOB A 

Puc. 2. Konyca uapacranua JIMCTbeB K PelIpOAYKTHBHBIM OpraHaM, 4TO OBIIO | 
pias: ee eye one HCHO 8B pa6orax M. A. Benoycopa 4 
opaos Ty neipeatoed oer M. A. Ulkonpuuxa (11), B. B. Akosmesok (7) H, 
YrueBogbl U3 JIMCTbeB NO BAMAHHeM Oopa | 

TeKalOT B KOHYC HapacTaHHa Koloca. YxKe Ha Ch 

AMM APOBH3alHH MbI OOpaTHJIH BHHMaHHe Ha pasHylO MpO3payHOCcTb TOUEK pi 
Ta NOCJe BbIJep2KMBaHHA UX B rauwepHue. Konyca pacTrenul, NOmyYHBUIHX O60 
ObIH TeMHbIe, HEMpOspayHble, a pacTeHH, He MWOMyYMBUINX Oop, — CBeTIE 
mpospaunpie (puc. 2). [Ipo6a pactBopoM Hoa B HOAMCTOM KaJId4H NOKasawa, ¥ 
KOHYCa HapacTaHHA MepBbIX pacTeHHHi HalOJIH€HbI KPpaXMaJIOM, BTOPbIX —¢ 
He cofepxKaT. OueBuHO, B YCJIOBHAX YCHJICHHOFO OTTOKA YIJIeBOJOB H3 JIMC 


MaTe€PHaJIOM, KOTOPbIH HeEOOXOAMM JIA MOcTpoeHHA OyAyuero KowOCa. 
TakuM OOpa30M, OAHOM 43 NpHYHH yBeHYeHHA ypOxKaA 3epHa AUMCHA 
HeJOCTaTKe BOJbI B MOUBE B KPHTHYECKHH MepHOA ABMAeCTCA MOJIOKUTEIbE 
BIMAHHe OOpa Ha BOAHHIM PEXHM H YreBOAHbIM OOMeH pacTeHHll. 
Haunyauee BIMAHHe Ha ypoxKal 3epHa JaeT BHEKOPHeBad MOAKOPMKa 
5 WHeH JO HacTymieHua KpHTMYeCKOrO TepHoya. ITO, BO3MOXHO, OODACHHEY 


CKHBaHHH Yepes BJlarasiMie JIMCTa Ha (POPMHPYIOWHHCA KOJIOC, erO WBeTKH, Cr 
co6cTByeT s1yumemMy (bOpMHpoBaHHiO H MpopacTaHulo MbIWIbIIbI, a TAKE pasp 


THIO Cemanmouek (7-4, °), 


Jlenuurpayckul rocyapcrsenHublit Ilocrynuno 
mlefqarorHyecKHli HHCTHTYT 6 II 1956 
um. A. HW. Tepnena 


UHTHPOBAHHAH JIMTEPATYPA 


'M. A. Benoycos, Tp. BHHU csexa. mponsponctaa (1936). 2 E. B. Bo6é 
Baetl ep Ju HT, Bor. xypu., 238, Ne 1 (1938). *=U.B. Bacuabes, JAH, 30, . 
1941). 10. 11. Bacuabes, 3a MauypuucKoe nogonogctBo, Ne 4 (1937). ® TF. B. Sal 

: 


1Y Ma, SacyxoycrowuMBocth XseOHbIX 31aKOB B pasHble pasbl HX pasBuTHA, CBepzoBcK, TC} 
‘TY. Jl. Henw60Ba,3.0.0panumun xk osa, Ped. goxn. TCXA, 19 (1954). 7 Bol 
HoBpu koe, Arpo6nonorua, No 4 (1953). § ©. 7. Cx a3xKu 4, Cos. 6or., Ne 5—6 (194 


° @.7.Cka3xuu, Meas. Ecrecrs.-aayun. nucr. um. II. ®. Jlecradra, 27 (1955). 1° M,\] 
I1koabuuk, Cos. Gor., Ne 6—7 (1940). ™M. A. Wlxonpbunk, Ponb uw 3Haue 
MHKPO9JIEMEHTOB B XH3HH PpacTeHHl uw B 3emmegenuH, M39. AH CCCP, 1950. 12 M. A. Ul xo.y 
Huk, H. E. Haraucon, JAH, 88, Ne 6 (1953). %B.B.AKkospaesa, Coat 
MuxkposjemeHTbl B X%KHSHH pacTeHHit H xuBoTHBIx, Man. AH CCCP, 1952. 14 W. Doaff 
miiller, Planta, 32, 51 (1951). h 
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Jlokxayn Akangemun nayrx CCCP 
1956. Tom 108, Ni 5 


PH3SHOJIOlH Sf PACTEHHH 


A. Jl. TAPABPHH - 


BOMPOCY OB YCBOEHHH ®OC®OPA CESHUWAMHM JIPEBECHbIX 
NOPO H TPABSHHCTbIMH PACTEHHAMH 


(IT pedcmasazexno axademukom A. JI. Kypcanosom 6 II 1956) 


B reyenne BeceHne-sleTHero MepHoya 1955 r. npu Kadespe GoranuKu Hu cen 
KuMH MockoBckoro JlecOTeXHHYeCKOrO HHCTHTYTAa ObIH MpOJeaHbI OMBITHI 10 
YYeHHIO YCBOeHHA ocPopHbIX yoOpenHi (MH B YaCcTHOCTH cymepcocdpata) 
HHUAaMH JPeCBECHbIX NOpOA H TpaBAHHCTbIMH PacCTeHHAMH (COPHAKaMhH). 

OnbiTbI NpOBOJHJHCb C IPHMeHeEHHeM MeTOJa MCYCHBIX ATOMOB, JIA Yero HC- 
MbSOBAICA PaHOAKTHBHbIM Cyneppocat, KOTOpbIii BHOCHJICA B PAAKH Tp 
ceBe 2KeulyjeH. 

Bai MocTaBJeHbl CleqyoulHe OTIBITEI: 

1. OnpesenenHe BAHAHHA PIyOHHbI 3afesnKH cyneptocaTa Ha ycBoeHHe ero 
HOJIETHHMH jLyOKaMuH. 

2. OnpeyeeHHe ycBoeHuA (pocsopa TpaBAHHCTHIMH pacTeHHAMH (COpHAKaMnh). 

BauavaAHHe raAyOUHH sagqenKH cynNepochatTa Ha 
CcBOeCHHe CFO ORHOMECTHHMH AYOKaAMH. OnBITH! TpoOBOMU- 
Cb B MHTOMHHKe. I[lousa JepHoBO-caOonosso1ucTad, OKyIbTypeHHas. B pe- 
JIbTaTe riy6oKoH OOpaborKH (Oo 30 cM) NOJ380NHCTHIH TOPH3O0HT BOWIeT B ep- 
BbIli, BCJIEACTBHe 4Yero Ppe3KO YXYAUIMMHCb (PH3HYeCKHe CBOHCTBa MOUBbI, ee 
DYKTYpa CTajla KOMKOBAaTO-IIbIJIeBaTOH. ; 

Ionut. PKenyAu BbICeBAIHCb B PAAKH C JJIMHOH, paBHOH MHpuHe rpAAbI 
mM). PaccTosHve M@exKAY pAKaMH Opli0 20 cM, B KaxK bili PANOK BbICeBAIIOCb 10 

*Kesyeli, culeqOBaTeIbHO, paccTOAHHe MEXKy WyOKaMH B PALKe OblwIO paBHO 

cM. Onbir 3aJIOX%KeH B JBYX BapHaHTax C BHeECeHHeM cynepdociata B pxAKH 
rayOuHy 6u 16 cm. Bxkaxypili paqOK BHOCHIOCH 0 25 r cynepdocharta. 
JIMOaKTHBHOCTb = cynepdocpata Ha 


Hb mocepa (16 Max) Oblia paBHa Ta6nuna 4 
> pK/r. YcBoeHHe Pocopa onmpeyens- 

a PafuoakTHBHOCTb B HMI /MHH 
Cb H3MepeHHeM paHOakTHBHOCTH JIM es ol 


pes. C kaxyoro u3 10 AyOKOB OAHOTO Goong asarux |--—H_—— 

Oro KE BapHauHtTa Opasocb 15 (0) OJHOMY m1po6 (qHeli Tay6. 3aJeIKu Inyo. 3aenku 
mocyie moceBa) 6 cM 16 CM 

DXHEMY JIMCTY, KOTOpPbIe BbICYIUHBa- 

Cb H pacTuHpamuch. OT Kakoro JIH- A 6 = 6 

a IIA OMpeesIeHHA payuoakTHBHOCTH 

amlacb HaBecKa B 20—30 mr, BBbIUHC- 


Nach cpeHaA, KOTOpad uM cayKusA = ee Wee pe 
Ka3aTesem ycBoeHus (pocopa AyOKa- 50 ite ae 
Ha JaHHbili eHb TO JaHHOMy BapH- 53 68 soy ee 
Ty (cM. Ta6u. 1). 54 48 64 = = 

06 45 64 a = 


Kak noKa3biBaior JjaHHble Ta6s. 1, c 
yOunnt 6 cm cboctbop ycBanBasica yO- IlpumMeuvanue. a—6e3 monpanKn 
MGonee unrelcusHo HB Tedenue6o- "2 pacnan, O—c¢ NonpasKod na pacnaz. 
e TIpooKUTebHOrO BpeMeHH. Tak, 

49 JleHb IMCTbA HMenH paquoakTHBHOcTb 106 umMn/MHH M Jasee Fo 54 AHA pa- 
OAKTHBHOCTb HX OCTABaslaCb Ha OJHOM ypOBHe, ocyle yero HavaJIOCb ee CHH- 
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»eHHe. B BapwauTe c rmyOuHOw 3agqemku 16 CM paMOaKTHBHOCTb JIMCTbeB MOx 
HO OblWIO OOHAPYXKHTb JIMLb B MepBbI CPOK H8MepeHUA, Ha 49 yleHb CO JHA T™ 
cepa, H TO OHa Obluia BABOe MeHbIUe, YeM y JYOKOB C Oomee MeKOL 3aeIKOH © 
neppocpara. Haynuan c 51 HA, AKTHBHOCTb JIMCTbeB AYOKOB NIP raryOoKe 
3alenke Oba HACTOJIbKO Maia, UTO €€ Heb3A CYHMTATb BUOMHE JOCTOBEPHO! 
Tak KaK OHa TIpeBbuuasa (bOH He Oomee yeM BABOe, a YACTO axe Obla paBi 
cpouy. B o60nx BapHaHTax MexKy OTICMbHbIMH JyOKaMM HaOMOLaIMCh pasIMYE 
B KOMUeCTBe ycBOeHHOrO uMu docdopa. Muorya ofHH WyOKH MorsomjatH Po 
copa mourn B 7 pas Gombe, YeM Apyrve B TOM Xe BapHauTe. IlopuquMomy, 9: 
OObACHACTCH HHJMBULYAabHBIMA OCOOCHHOCTAMH Kaxkoro yOKa. 

Padoramu B. M. Kneuxoscxoro (1) 1oKa3aHo, 4TO CeJIbCKOXO3AUCTBEHHEIE 0, 
HomeTHHe pacrensusa (oBec) ycBaMBator (octop Gomee HHTeEHCHBHO pH rayOoKe 
3ayjemke cymepocpata (18—22 cm), YeM pH MeKOH (7—8 cm). 

laa Toro uroObl HaviTH OODACHeEHHE MOJYYeHHbIM HaMH pesyJIbTaTaM, M 
U3YUMIH KOpHeBy!o CHCTeMy MOJOMbITHBIX WyOKoB. J]na sToro WYOKH B KOHI 
BereTalHOHHOPO TepHoya OCTOPOXHO BbIKAaMbIBaHCb WH KOPHH UX TULAaTedbI 
OTMBIBaJIHCb OT 3emsH. KopeHb uccmeqoBasca fo rayOuHbE! 18 cm, HayMHas | 
KopHeBol weliku. Pnapubli kopeHb paspesaca Ha 3 OTpeska AHHOK 10 6 ¢ 
Kaxkypii. Ha KaxkOM OTpe3Ke YUHTHIBAJIMCb BCe COCYLHe KOPHH BeCOBbIM MeT 
yom. Kak cuutraet JJ. A. Upanop (7), cocyljHMu KOpHAMH Y J{peBeCHbIX Tope 
clleqyeT CUHTATb Te, KOTOPbIe HMeIOT TOMMHHY He Oonee 0,4 mm. IlonyaeHHe 
HaMH J[aHHbie © paciOMOMKeHHH COCYUIMX KOPHeli 10 ropH30HTaM Ha rvryOu! 
yo 18 cM y OqHOueTHHX JYOKOB IpMBeeHbI B TAO. 2 (B MpOMeHTax OT OOUTE! 
BO3JYUIHO-Cyxoro Beca COCyIIHX KOpHel). 

TakHM OOpa30n, Ooublle BCeErO COCYUIHX KO} 


Ta6nuna 2 HeH pacnoslaraeTca B ropH30HTe 0—6 cM, X01 

Sees ruiyOuHa 3ajeaKH cynepocata HM BJIMAeT FE 
aaron ee ae a) pacnoOJIO*KeHve COCYMIHX KOPHe 10 ropH30HTal 
deter | op] guia | dois LPH BHeceHMH cynepdocpara na rayouny 16 ¢ 
(B cM) KOJIMYeCTBO COCYIIMX KOpHeH B 30He 6—12 ¢ 
YBeJIMYHJIOCb (10 CpaBHeHHIO C MeJIKOH 3aje. 

6 58 | 923 19 KOH), € B 30He O—6 CM HECKOJIbKO YMeCHBUII 

16 46 34 20 Och. CuefOBaTeIbHO, O6Oee HHTCHCHBHOE YCBE 


eHHe (poctopa AyOKaMH MpH MeJIKOH 3ayen 
cynepociata (6 cM) CBH3aHO Cc TeM, YTO MAKCHMYM COCYyI[HX KopHel Hax 
UTCA Y HAX HMCHHO B STOM FOpH30HTe. 

I] on HT MNO BAMAHMIO PIyOMHbI 3aemkH cynepdochbata Ha ycBoenue e 
yOKamu Obl 3anomweH 20 utona 1955 r. B 3 BapHaHTax, c BHeCeHHeM cyme 
cocsata Ha rayOuHy: 6 cm, 16cm u B YBa com: 6u 16 cM paBHBIMn Joma 
(no 12,5 r B KaxkybIt COM payKa). Bo BTOpoM OMbITe, KaK HM B MepBOM, B Kaz 
bl PANOK BHOCHNOCh 10 25 r cynepdociatra. PaquoakTHBHOCTb cynepiocda 
Ha J|€Hb BHECeHHA PaBHAacb 17 wK/T, T. e. OombIIe, YEM B TepBOM OMIBITE. Tk 


Ta6Onunma 3) 


$n 


PamuoakTHBHOCTb JMCTbeB B uMN/MaH Ha 100 mr cyx. Beca 
Cpoxu BSATHA _| 
mpoo Cae Tuy6, ganenku 6 cm Tay6. 3ayenku 16 cm | B apa canon 6 uw 16 cm 

iy Hoos | a 6 a 6 
| 
30 606 606 146 146 192 192 

34 743 825 263 2o7 283 314 

32 767 890 255 296 208 241 

aS) 140 570 73 2K, 67 279 

60 144 603 99 429 78 \ B37 

63 100 497 — = nae ee 


74 87 734 — = pack 


IIpumeuanue, a—O6e3 nompasKu na pacman, 6 —c NOUpaBkoH Ha pacnay. 
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OMY H PaHOaKTHBHOCTb JIMCTbeB AYOKOB BO BTOPOM oTIbITe ObIIa GoOvbIUe, 
MB I€PBOM, UTO NOSBOVIHJIO CIeAMTb 3a YCBOeHHeM (ocibopa AyOKaMH B Teye- 
€ Ooulee NposowKUTebHOrO BpemMenu (44 Mus) (cM. Ta6n. 3). 

Jjanupie Ta61. 3 Takxe NOKAa3bIBaIOT, UTO IIpH MewKOW sayenKe (6 cM) WyOKH 
we yCBaHBalor cynepdocpat, vem mpu rayOoxolt (16 cm) u yByxcsoliHoli 
w 16 cm). 

Onpewenenue ycpoeuua pochbopa TpaBAHUCTHMH 
ACTCHHAMH (COPHAKAMH) B CpaBHeHHHU Cc AyOKkamu. 
mM NocTaHosKe | uw II onpiros, B WennxX BbIACHeEHU# BONpPOCa 06 HHTeHCHBHOCTH 
BOCHHA (pocibopa COPHAKaMH B CpaBHeHMH C yOKAaMU, OMHOBpeMeHHO c onpe- 
M€HHEM PaHOaKTHBHOCTH JIMCTbeB AYOKOB ONpesesANacb AKTHBHOCTb JIH- 
eB COPHAKOB (cpequaa us 10 o6pasuos). J[aa cosqaHus OfHOpo_HocTH yeno- 
M NOriomenuA Pocopa AyOKaMu uU COpHAKaMM MocmeqHHe Opamucb TOKO 
DANKAX, A HE B MEX ypaAqbax. CopHaAku Opasucb u3 HanOouee yacro BCcTpe- 
BIUMXCH Ha rpaqax: Chenopodium album (ae6eqa), Plantago major (nojo- 
KHUK), Cirsium olecranum (6oyar), Stellaria media (moxpuua), Amaranthus 
roflexus (noycBekombHuK). PesyabTaTbl OMbITOR NpUBoATcA B TaGm. 4. 


TaoOmnuna 4 


PaqwoakTHBHOCTbh JHCTbeB B uMm/MuH Ha 100 mr cyx. Beca 


Ne Cpoku B3ITHA 
EIT mpoo ors Tay6. 3agenxu 6 cm | Try6. 3saneaxu 16 cm | B mBa cnos, 6 u 16cm 
AyoKun COpHAKH | ny6Ku COpHAKH | ny6Ku COPHAKH 
I 49 106 3594 o4 330 — = 
56 64 348 O* 4100 — — 
60 O* 287 O* 188 — — 
61 (0: 316 O* 196 — — 
II 26 089 6590 104 494 327 2953 
59 570 498 PASM, 460 Zo 666 


* AKTHBHOCTb paBHa (oOuy. 


Kak Buguo u3 Ta6n. 4, B I ombire COpHAKH TOpa34O HHTeCHCHBHEe H IIpHTOM 
reveHue Ooee MPpOOMWKHTeEIbHOrO BpeMeHH ycBaHBatioT chocop, yemM JyOKH. 
MM ruyOuHe 3ayenkH cymepdocdpata 6 cM B IlepBbIli CpOK H3MepeHHA aKTHB- 
CTH COPHAKH YCBOHIH Oomee YeM B 3 pasa Gombe, YeEM LYOKH, BO BTOPOH CpoK —— 
> pas Oompume, a Jamee yOKH, HayHHas c 56 AHA, HHYerO He ycBaH- 
NM, COPHAKH Ke JaxKe Ha 61 JeHb UMemH aKTHBHOCTb 316 umn/Mmuu. IIpu 
jee ruryOoKol 3ayjemke cynepdociata (16 cM) pasHua B ycBoeHuH ociopa 
OkKaMH HW COPHAKAMH OKa3asacb ee Somee peskan. B nepBbIi JeHb U3MepeHHA 
THBHOCTH COPHAKH ycBouH cochopa mouTH B 7 pas Gompme AyOKoB. Ha- 
Hag c 50 AHA WyOKUM HuYero He ycBavBaJH, COPHAKH 2%e U Ha 61 AeHb UMEIIH 
TuBHOcTb 196 umn/muH. Bo II onpire mpo6b! Obi B3ATHI TOMbKO B 2 CpoKa: 
26 u 59 qeHb. 
Bo II onpire qy6Ku, Tak Xe Kak H B I onbiTe, Moroljanu docop MeHee HH- 
ICHBHO, UCM COPHAKH. Takum oOpa3om, cociop cymepdochata ycBanBaeTca 
O6KaMH MeHee HHTCHCHBHO H B TeyeHHe Oosee KOPOTKOFO BpeMeHH, YeM pactTy- 
iMH Ha 9TOH 2Ke rpayKe CopHakamMu. CopHAKH MOryT ycBauBaTb HHorAa B 10 
3 Gombe cpocopa, 4eM WyOKH. Ecuim yuecTb, KpoMme Toro, YTO BCXOJ[bI COPHA- 
B IlOABJIAIOTCA TOpa3sqO paHbule, YEM BCXOJbI JPeBeCHbIX MOPOA, CTaHeT 
eBHHbIM, UTO 3HAYMTebHad Joma (ocopHOrO yOOpeHHA TepAeCTCA JIA BCXO- 
B J[PeBECHBIX MOPO, CCIM COPHAKH He yasAIOTCH CBOCBPeMECHHO. 

Asrop upuHocuT 6ularogapHocTb upod. H. H. Kucenepy 3a oOmee pyKo- 
CTBO padorTol. 


Mockosckuit Ifocrynuso 


JeCOTeEXHHUCCKHH HHCTHTYT 6 II 1956 
HMTUPOBAHHAS JIUTEPATYPA 


1B. M. Kaneuxosckuii, C6. Doxa. na Mexkyynapogu. KOH. NO MHpH. HCNOVIbS. 
HO aHeprny, 1955. 7 JI. A. Hpauos, JAH, 93, No 4, 713 (1953). 
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Hoxsagm Anayqjemun nayx CCCP 
1956. Tom 108, Ne 5 


. SOO/JIOTH 1 


Yaeu-koppecnonzext AH CCCP B. B. NOMOB 


FEOrPA®HYUECKOE PACIIPOCTPAHEHHE H KOPMOBDIE CBS3H 
POJJA CTENOPLECTRA F. SM. (HYMENOPTERA, MELITTIDAE) 


Teorpapuyeckoe pacipocrpaneHue nuenHHbIx poga Ctenoplectra ouenb xa- 
ikTepHO. K HacTOsuleMy BpeMeHH omNcaHo 34 Bua STOFO posa: 43 BOCTOUHOL 
oro-BocTouHOH Adpuku 10 Buyos, Bessrulickoro Kouro —9, tTponuueckoili 
mayuow Adpuxu —4, toro-Bocrounoli Asuu — 10, u3 Ascrpanuu —1. B Ad- 
ike CeBepHad rpaHulla pOOBoro apeasla OrpaHwyeHa, NO COBpeMeHHbIM cCBe- 
‘HuaAM, JIMOepuelH, TBuHeeli, Oduonveli u Comamu, 1omKHaa — TpaHcBaasem. 
aKHM OOpasoM, BCA adppHKaHCKand YacTb apeaa JIeKUT B Mpeselax Tpomnu- 
*CKOrO I1OACa, IpHyYeM CeBepHad TpaHHlla MpOXOAUT 3HAYHTEJIbHO 1O*KHEee TPO- 
aka Paka. BTo xe BpeMa B roro-BocTouHON A3uM ceBepHad rpaHulla BbIXOAUT 
aNeKO 3a Tipeyesbl TpommyeckoH 30HbI. Tak, C. cockerelli Popov u3Bectua u3 
aupcy, C. kellogi Ckll.—u3s ®yuxoy, C. davidi Vach.—us3 oxpecruocteit 
ekuHa. Ha wre —B Asctpanun (cepepHptt Kpuncaeny) apeam He BbIXOAUT 
\ Wpeyembl roxKHOrO Tponuka. 

_ B mpegenax CCCP poy pauee ugpecTeH He Obl. ONHCaHHad H3 IOKHOM YacTH 
puMopckoro Kpasa C. ussuriana Popov Opiia no3qHee nepeuncsieHa B pox Mac- 
pis Kak IpeycTaBuTemb oco6oro noypoya Paramacropis. Tem Oojbuiui MHTe- 
2c IIpecTaBsAeT HaXO*KeHHe OMHOrO H3 BUAOB poga Ctenoplectra Ha ropHo- 
zeKHOH cTaHWHU 61u3 Bopomunoscka [Ipumopcxoro Kpas, 16—18 VIII 1949, 
2(H. C. Bopxcenuyc). Buy stot, npesnonoxKuTebHO OLHeEHHbIM KaK HOBBIM 
), Yaocb HAeHTHpUUNpOBaTb c BHOM C. simpliciceps Strand, onucaHHbIM 
o-Ba TalipaHb (*). Buy oObmeH TakxKe B NpOBHHUMH UxKell3aH, CCH CYHTb 
) MaTepHanam VMuctutyta sHToMonoruH Akayemuu Hayk Kutasa (TaHMyuiaHb, 
aopaluaHb; 17 2). IlopuyqumMomy, BHA AOCTaTOYHO WIHPpOKO paclipocTpaHeH M0 
ycrouHOoMy Kurato. Bo3MoxKHO, cueJOBaTeJIbHO, 4TO BU 9TOT UeHTHYeH 
OUCHb KPpaTKO H HeECOBepINeHHO OMMcaHHbIM BUAOMC. davidi Vach., nox qua- 
103 KOTOPOrO BIOHe NOAXoAAT akK3emuNApbI C. simpliciceps Strand. Ecau ara 
{HOHHMHKa BepHa, TO Ha3BaHHe Batiaia uMeeT MpHoputTer. 

BecbMa BeposTHO TakKxe, 4TO ONMCaHHasd c Talipana C. tuberculiceps Strand 
jeHTHuHa c C. cornuta Grib. 13 Bupmpl. CrpaHy, NOBHAHMOMY, He 3HaJI ONH- 
Hua Bua Ppudoyo, uHaue OH, HECOMHeHHO, OTMeTHJI ObI CXOACTBO 9TOTO BHA 
) CBOHM M0 XapaKTepHbIM BLIPOCTaM Ha HUE. OOa STH BUA OMMCAHBI TOMbKO TO 
MKaM. BosmoxuHo, uTo C. cockerelli Popov, omucaHHaax TO OAHOMy caMILly 

TaHpcy, ABJIAeCTCH JIMIb CaMUOM BHJa, BUepBble omMcaHHOrO I’pHOoyo: no 
OpOHaM HaJIMYHHKa y CaMIa pasBUTbI HeOOMbINHe NPHNOAHATbIC y4acrkKyH, 
aIeHHO HaNOMHHaIollle BbIPOcTh! camMKH. MoxkuHo mpeqnouaratb, TO B Tpe- 
ax _Kutasa o6uTaloT TObKO Tpu Bua Ctenoplectra: C. cornuta Grib. (C. tu- 
rculiceps Strand, C. cockerelli Popov), C. davidi Vach. (C. simpliciceps 
rand) u C. kellogi Ckll., mpuuem sropoit u3 Hux usBecteH u us CCCP — u3 
KHOH uactH [IpumopcKoro kpas. 
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Mexyly atbpukaHCKOM H 1ro-BOCTOYHO-asHaTCKON YaCTAMM apeala pofa C 
WIECTBYeT KPYIMHbIt paspbIB, CBUCTEJIbCTBYIOWHH O 3HAYHTebHOH APeBHOCT 
Ctenoplectra. Koxepenn (*) cnpapeqimBo cuHTaeT pok OYCHb APeBHHA 
Bospact MeJINTTH| OMCHHBAeTCH Kak HH2KHEMAJCOreHOBBIN, TOra Ke o6ocobuac 
yacTb noycemelicts (1). U3 6anTulickoro sHTapA (ONMTOWeH) OMMCaHbI Npexcre 
BUTeIH ocoboro moycem. Glyptapinae (4,°)—poynr Glyptapis Ckll. (5 Buqos) 
Ctenoplectrella Ckll. (2 Bua), Ormxalimme,no Koxepensmy,Kk poy Ctenoplectr 
O6a pofa OnuCcaHbI HeAOCTaTOYHO COBepIueHHO, XOTA ABa AOOABOYHBIX BHA - 
10 OHOMY H3 KaxkKoro posla— omucaHbl H H300paxKeHb! CoviTom (°) BeCbMa THK 
TeIbHO. O HeMOCpeCTBCHHBIX CBA3AX OOOKX poyoB c Ctenoplectra He MoxeT OBIT 
uv peww. B HeKOTOpbIX Cy¥aAxX 06a ONMPOMEHOBbIX Pola Oomee celMaH3OBaH 
(YeTbIPEXUICHHKOBbIe HHIKHCUCJIOCTHbIE ULYNMKH, IWWMpOKMHH MepequHH kpa 
MaHWOys, KOPOTKMM BHYTPeHHHH 3yOel, KOrOTKOB), B APyrHX — pe3kO OTHE 
(orcyTcTBHe rpeOHa Ha 3afHux romeHax). Uro Kacaetes Ctenoplectrella dentat 
Salt, To omycTuMma ero 61M30cTb K HUsHIMM Osmiini (crpoeHHe CTrepHUTOB, Tef 
ruta 7-ro HT. J.) H, CleqOBaTeIbHO, NPHHaexKHOCTh K ApyroMy CeMeHCTB} 
Bo3MoOxKHO CelaTb JIMUIb OHH BbIBOA: B OJIHMTOWeHe OTHOCHTeIbHO OJIM3KH 
K Ctenoplectrinae poybl 6blIM pacripocTpaHeHbl AaieKO Ha CeBep; OHH ObIIK JK 
CTaTOUHO OOHJbHbI M pasHooopa3sHbl, OyAyIH WpeACTaBJIeHbl MeIKUMH (5—6 Mh 
Bujamu. Kak n coppemenupie Ctenoplectra, OHM ObIIM IpHypOueHBI K JIeCHOH Of 
wacTH. : 

Buypr Ctenoplectra npuypoyveHbl MpeHMyleCTBeEHHO K 30HE TPOMMYeCKHX Je 
COB, HO IpHepxuBaIOTCA, NOBHAMMOMY, JIHUIb JIeECHBIX OIyIWeK, Oomee OCBE 
WCHHbIX MeCT, a HHOra WH OTKPbITHIX MPOCTPaHCTB, MOPOCIIHX OT]CJIbHBIM 
KYCTaMH, OCOGeHHO 10 CKJIOHaM TOP, UPOHHKad TakHM OOpa30M B OO6sac}T 
caBaHHbl. Tak, C. vagans Ckll. oTmeyamacb Ha onymike sleca, Ha OTKPBITbI 
mpocrpaucrBax B cemenuu (6); C. thladianthae v. d. Vecht u C. florisomni 
v.d. Vecht —no kpasm joporH cpeqH BTOpH4UHOro seca, CMelaHHOTO Cc y4a4 
CTKaMH J[€BCTBCHHOTO, IpeCHMYNIeCTBeCHHO Ha Ollyuike seca H cpeyH kycToB (7 
To »*e Ha6mofanocb B IOubuann (Jlamu, Caryanb), ryja oco6u C. sp. ObltH OTME 
YeHbI Cpe HEOOMbUIOTO KyCTapHHKa, M0 OTKPbITOMY CKJIOHY FTOpbl HU B OT 
KPBITOM HeOOJIbUIOM cay B CeseHHH; C. fuscipes Friese u C. sjéstedti Fries 
TakxKe OTMeyaHcb B KunOonoro (PyBeHyopH) UpeAMOuTHTeIbHO B mpeyema 
KYJIBTYpHOH 30HbI (8). 

VispecTHad IpHypOueHHOCTh K MpexropHOMy H TopHOMy JlaHAUadbTy ou 
BHHa OOBIMHO K BbICoTam 400—2000 m. MakcuMaJbHble BBICOTbI OTMeYeCHbI JJ 
C. fuscipes Friese Ha r. Pysennopu (1000—1900 m) u qua C. sp. B Janu B Out 
HaHH (2000 M). : 

B Bopoumsopcke nocenjaiomHe WBeTbl camMKu Ctenoplectra Obi oTMeyedHi 
B aprycte, B l'aupcy camel, — B HlOule; B TPOMMKAaX, M0 Kpaliveli Mepe HeKOTOpBI 
BHJbl, WpakTHueCKM BCTpeyaloTcaA Kpyrubli roy. Uneno noKoneHwil ux 37ee 
H€H3BECTHO, HO, BO3MOXKHO, HX HECKOJIbKO, Tak Kak y C. vagans Ckll. pasBurH 
WqeT OYHb ObICTPO: C MapTa JO Havana AOA ANHBOrO cesoHa. B ceBepHbIX 4 
CTAX A3HaTCKOrO apeala pasBUBaeTCA, HECOMHEHHO, OHO NOKONeHHe. 

Bugs Ctenoplectra rHesyatca B CTapoM JepeBe, HCHOAb3YA XOJbI Apyru 
HaCe€KOMbIX. QITHM OcemelicTBo Ctenoplectrinae pesKo oTmmuaeTca OT BCe 
OCTAJIbHbIX MCJIMTTHA, KOTOPble yCTpavBaloT rHe3qa B 3eMJIe, HHOTa KOJOHE 
aJIbHO. IHe3qoBaHHe OTMeyeHO KaK JIA lOXRKHOAsHaTCKUX C. apicalis F. Sn 
(°), C. vagans CkIl. (°), rax u qua acppukanckux C. fuscipes Friese (7°) c cbopmo 
rufescens Ckll. (°,4°) u C. armata Magr. (14). 

Kak BOSMOXKHBIt NapasuT B rHesyqax C. apicalis F. Sm. ormeyen Coeliox} 
albiceps Friese (°) uv Kak BeposTHbIit B ruesyax C. vagans Ckll.— Parevasp: 
abdominalis F. Sm. (°), yro oco6oro uHTepeca He mpeycTaBiaeT, Tak Kak 06 
STH Bula H3BECTHbI Kak MapasHTbl WueIHHbIX u3 cemM. Megachilidae u He aBJi 
HOTCH CHeWMPHYeCKH NpHypowenHbimu kK Ctenoplectra. Topasyqo unrepecuee et 
oOpaxkenua Koxepenna (1°) 0 npuHaqnexuocru C. politula Ckll. us Benprui 
ckoro Konro k MapasHTuyeckoMy moypoxy (Bo3MoOxKHO, poxy) Ctenoplectrin 
Ckll., Ha uTO ykasbIBaloT JOBONbHO rycTble H He O6pasyronyve ocoboll merK 
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WIOCKH Ha BHeWIHeH CTOpOHe 3aqHHx roeneli. Ecau 970 cooOpaxkenne m0 ]- 
KePAHTCA, TO STO OyAeT CBUCTEMLCTBOBATb O CYIIECTBOBAHHH ele OHO He- 
IBACHMO!M BeETBH MapasHTHyeCKHX (OpM cpeqH IMeNUHBIX, HYTH craHoBeHnsa 
STOPOH Kak WapasTa He BbISbIBAIOT COMHEHUA. NapakTepHOs yTO pacupoctpa- 
*HHE STOTO Bula NpHypoweHo kK palioHy, HanOouee OoraToMy BUaMH rHe3jo- 
sponmux Ctenoplectra. 

| Cas3u Ctenoplectra c uBerkoBoii pacruTembHOCTbIO MOUTH He usyyueubl. M3pe- 
HO, UTO HHOHesHIickHe BuAbIC. thladianthae v. d. Vecht u C. florisomnis 
~d. Vecht nocemjaior TObKO UBeTbI THIKBeHHOrO Thladiantha cordifolia Coyn. 
). Kak mokasano0 uccieqoBaHve MbIWIbIbI Cc Tena Tpex camoK C. simpliceps 
trand us BopoumsoscKa, nposexenHoe mpod. JI. A. Kynpuanosofi (BHH AH 
CCP), onM nocemasu weerbt Cucurbita pepo L., Thladiantha dubia Bge. u 
BeTH ONHOAONbHOrO (Liliaceae usm Iridaceae). J[pe camxku C. sp., coOpaHunie 
flan (fOnbuanb), nocenjanu wBeTbl THKBeHHOro Momordica dioica Ruxb. 
‘OHA CaMKa 43 CaryaHn (IOHbHaHb) NpeANONORKUTeEMbHO WBeTbI BEpeCKOBOrO 
hododendron grandiliferum Fr. (onpeyenenua npod. Y Uxen-n). To mpen- 
ooxKeHuI0 Bupamca (*°), C. vagans Ckll. 4a OuaMnMMHCKHX OCTpoBax samacaeT 
rHesjla ublibuy Hibiscus (Malvaceae). 

TakuM o6pa30M, KaK HH MaJIbI IIpHBeeHHbIe MaTepHaJIbl, HalpawuBaercsn 
SIBOX OO ONMrOoTpodpu3sMme BuyoB Ctenoplectra u ux NpeHMyIecTBeHHbIX CBA3AX 
IBeTaMH TbIKBCHHbIX. CeMeHCTBO TbIKBeHHbIX HaC¥HTbIBaeT OKOO 800 BH_OB 
3 IpHOsmHsuTenbHO 100 pogoB, pacmpocTpaHeHHbIX B TeMJIbIX CTpaHax HU OCO- 
2HHO B TpomukKax. Pog Momordica BKsmoyaer oKoo 80 Bu_OB, Gomee NONO- 
HbI KOTOPbIX pacipocrpaHeHo B Adpuke, Ha tor AO TpancsBaana u Haransa 
); pox Thladiantha — cppmme 20, mHpoko pacupocrpaHeHHbIx 10 1Oro-BOCTOU- 
OH u towKHOK Asnu — orl uMasaeB 4 BOcTOUHOrO THOerta JO tora l]pumopcKoro 
aa B CCCP u ua tor Yo Cymartpp, Sppru Bopueo; T. dubia Bge. apaserca ca- 
M Ce€BepHBIM lipecTaBHutesem pojya (1%). CaeqoBaTeJbHO, 3eCb, B 1OXKHOM [Ipu- 
pbe, H pacTeHve H ero OMbIMHTeIb ABJIAIOTCA HECOMHEHHBIMH TPOMMYeCKHMH 
PeTHUHbIMH) PeHKTaMH. 

XOTA HeT elle HaOMOJeHHH Hay NOCelMeHveM IBeTOB adppHKaHCKHMH BUaMu 
tenoplectra, MoxkHO He COMHEBATbCA, UTO Cpe HUX OYAYT HEMPeMeHHO H I[BeTHI 
= . 
| Kak u3pecTHO, KOpMOBbIe CBA3H MeAHTTHA O¥eHb pasMuHbI. Buy mosce- 
elictpa Macropidinae nocemaror wBetTbt Primulaceae; moycemelictBa Melitti- 
ae u Dasypodinae — nomutpodpt. Brophie, ofHaKO, Ooee MpHypoueHb! K 6o- 
DBbIM, TDETbH — K CJIOXKHOUBETHBIM H BOPCAHKOBbIM. TeM He MeHee HeEKOTOpbie 
lelitta u Dasypoda ormeyamucb TakxKe Ha WBeTaX ThIKBeHHbIX. Tak, Ha YKpa- 
ae Melitta leporina Pz. mocemaer meeTb! orypyos, M. dimidiata F. Mor.— 
SeThI JIbIHH WH ABJINeTCA MHOra UX MaccOBbIM ombwiHTestem (14, 7°). B Jbxyme 
736exuctan) M. leporina Pz. ormeuanacb Ha yBeTax Citrullus vulgaris Schrad. 
3) u Cucumis melo L. (13,173) cpequ o6mero uncuia 301° 4465 , coopanubix 
JEHMYIeCTBeEHHO Ha GoGopbIx. Dasypoda plumipes Pz. ormMeyeHa Kak 3aMeTHBIH 
oceTHTeb apOy3sos B IlontrapcKoli 06.1. (1°) H ap6y3oB, OryplOB H JbIHb B YuIb- 
yopcKolt (1°). Yuurbipaa nopegenue Dasypoda Ha lBerax apOy3a, PHTM ee pa- 
)TLI, OCOOEHHOCTH CTPOeHHA COOHPaTeMbHOrO alapata, €€ OTHOCHT K JYULIMM 
IbWIHTeIAM apOy30B CpeAH NOMMeHHBIX JIYPOB, HECMOTPA Ja2Ke Ha NOMUTPOPU3sM 
oro Bua (1). 
 Tperuunple ThIKBeHHbIe B CeBepHoH IlaeapkTuke elle MOUTH HeMSBeCTHEI. 
‘MuMoUeHe Hu MmHOueHe Esponst u SanaqHuoh CuOupu, m0 coobmeHuto TiS iic- 
xpeesa (BMH AH CCCP), 6Obi0 mmpoKo pacipocrpaHeHo MesopHsIbHoe TbIK- 
‘uHoe — Trichosanthes; HaxoJKH ero XapaKTepHbIX CEMAH OTMeYeHBI JIA pala 
YHKTOB, B TOM ¥Hce Jin tora YKpanupl, Jlona, Boponexckoli 062. B Hactos- 
2€ BPeMA POA STOT, HaCUHTIBaIOUlHi cBbILIe 40 BUAOB, HSBECTEH TOJIbKO U3 1oro- 
ierouHoH Asuu u Asctpanun (7). ; ; 
_Ecam BepHo mpeqnouowkenne, 4To Ctenoplectrinae — OHO H3 J[peBHeluux 
YICeEMeHCTB MCJIHTTH] H UTO 2BOJIOWMA CeEMeHCTBa CONPOBOKalach MapasNeb- 
4 3aBoeBaHveM Ooylee CyXHX CTaHIHH, TO, BO3MOXKHO, CBA3H C ThIKBeHHBIMH 
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ABJIAIOTCA TaKKe OJHHMH HS JpeBHeHWAX, a Y MeJIMTTHH UW AasHnOAWH — OTP 
2KCHHEM KOPMOBBIX cBa3eH UX MaNeKHX TpPeKOB. 


SooorHuecKHH HHCTHTYT Tlocrynuso 
Axajyemun Hayk CGCP 14 I 1956 
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Aoxaage Akagemun nayx CCCP 
1956. Tom 108, Ni 5 


IKCHEPHMEHTAJIBHAA MOP®OJIOTH A 


é 


A. A. BAHHHKOB 


KYJIBTHBHPOBAHHE IN VITRO TIPESYMMNTHBHbIX 3A4UATKOB 
‘OPrAHA OBOHAHNSA SEMHOBOJHbIX (TPABAHAA JIAPYUIKA) 


(IIpedcmasaeno axademuxom H. H. Ulmaavzay32nom 26 XI 1955) 


Opran o6onsHuaA — nepucpepHueckasd YacTb OOOHATeEbHOFO aHaNu3aTOpa — 
KJlabIBaeTCA B MepeqHEM OTpe3Ke HeEPBHOH MwlaCTHHKH Ha MecTe ee CTbIKa 
akToyepMoi (1, *, °). [Ipu morpy2xxeHHH HepBHOH acTHHKH BO BHYTPeNHIOIO 
ely sapOblua 3sakslayKa OpraHa OOOHAHHA, HallpOTHB, COXpaHHeT CBOe UC- 
MMHOe MOJIORKeHHe B COCTABe SKTOJEPMbI H, HapAy C peleNTOPHOH, BEIMOMHAeT 
KxKe H Morpanvynylo (yuku. IIpu sToM opraH yepes OOOHATeABHbI HepB 
POMexXyTOUHaA WacTb aHaJIM3aTOpa) BCTYMaeT BO BTOPHUHY!O CBA3b (4) Cc O60- 
ITeJIbHBIMH JIYKOBHIWaMH —cielHabHO AudpdpepeHuMpOBaHHO YacTbIO Me- 
JHero Mosra, rye pachOsaraiorcd WeHTpaJIbHble YaCTH OOOHATEIbHOrO aHaslH3a- 
pa. Ilo npegnonoxeunio JI. K. Tutosori (°), ycraHoBmenne 3TOM CBASH M@EXKLY 
spudepHyeckoH H WeHTpabHOH YacTAMH OOOHATeEIbHOTO aHaH3aTOpa pu 
MOI OCOGoro CHHanca— OOOHATEJIbHbIX KJIYOOUKOB, PacMOJIOXReHHbIX B O6O- 
IT@JIbHbIX JIYKOBHUaX TOJIOBHOrO MO3ra, — HM2eT pelilaioulee 3HaveHHe JA 
MIOB H XapakTepa TrHcTOuOrHyuecKOH udppepeHWHpOBKH OpraHa OOOHAHHS. 
|B HacToamleM COOOM[EHHH U3arawoTCa Ppe3yJIbTaTbl 9KCMEPHMeHTAaJIbHOH Mpo- 
PKH TPH MCMOULM MeTOJa TKaHeBbIX KyJIbTYp IpeAnonomenunaA JI. K. Turosort 
TPHCTOreHeTHYeCKOM 3HaYeHHH YCTAHOBJICHHA CHHAalTaIbHOH CBA3H MexKAY 
pucdepuyeckOH H WeHTpaJIbHOM YacTAMU OOOHATEIbHOrO aHasHsaTopa. 
~O6neKTOM HCCIeEOBAHHA ABYJIMCb SMOPHOHbI TPaBAHOH JIATYIWKH Ha cTayqHy 
3qHeH racTpybl H HelipysbI. Bcero Oblio HsyyeHO M OOpaboraHo OKONO 180 
(CIJIAHTAaTOB. 

Jlokauv3auvio 3a4aTKOB Y 3€MHOBOJHBIX O1peleIHH WO CxXeMaM 
_V. Uanpraysen (*). Pucromoruyeckoe uccseqozaHve 3a4aTKOB OpraHa O60- 
IHU y 3eCHOM JIAPYWIKH MOKa3bIBaeT, YTO Ha CTaMH NO3AHe racTpyvbl WIM 
\HHei HelipysbI OHH TpeAcTaBJIcHbl MHAMpepeHTHbIM MHOTOPAAHBIM CJIOeM 
I€TOK SKTOJEPMBI, 3all0.JHeHHBIX 2KeJITKOM HW NMrMeHTOM. BoljeseHHble MAKpyp- 
MeCKHM IyTeM 3akslaKH B CTCpHuAbHbIX YCJIOBHAX Ne€PCHOCHJINCb WJM B XKHJI- 
NO IKCHMAHTALHOHHYIO cpexy (tpusvosoruyecknit pactBop Touprdperepa), HIM 
MIOTHY!O cpesy (CMecb PHNOTOHH3HPOBaAHHOL M1a3MbI H SMOPHOHAMbHOTO 9KC- 
aKTA) . 

B xKHKOH 9KCIMAaHTAaLHOHHOH cpeye yAaBasOcb MpOCcMeMTb war 3a WaroM 
yeTeHeHHOe MpeBpalleHve U3BIeveHHOH 3aksaqKH. OT HelpOcBeYHBaloulero 
NpoxofsueM cBete OyrpHCTOrO KOMOYKAa OTACAIMCh MU OTMAAAIH OTACMbHbIC 
PENOJHEHHbIe %KeTKOM IMOpHOHaNbHbIe KeTKH. TlocneyHHe BCKOpe pacia- 
mucb. Ha 2—3 cyTKH 9kcNAaHTaT MpHoopera Ooee UpaBUJbHoOe OKpyrvloe 
epTaHue, HO BCe elle ocTaBasica HenpospayHbIM. IIpH uccmeqoBanuu B Majaio- 
2M CBeTe Ha ero MOBEPXHOCTH OOHAPYy2KHBAJICA XapaKTePHbIH HOKPOB H3 9KTO- 
PMaJIbHBIX KeTOK. Ha rucromorMuecKHX cpe3sax yHaeTCH Mpocse Tb, TO 
CliaHTaT mpeycraBsdeT COOH TOHKOCTeHHBIM SKTOJCPMAJIbHbIH MY3bIpeK, 
erka YTOJIIeHHbIM TOJbKO B OHOM MecTe M COjlepKallHH NO NOKPOBOM 
ocbopMseHHble KeTOUHBIe cKoneHHA. Ha 4—8 cyTKH SKCIaHTAaTbI Nera‘orcs 
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6onee mpospayHbimu. Ha ofHOH H3 CTOPOH 9KTOAepMaNbHOTO MOKpoBa o6Hap. 
*KUBAeTCA BMAIMHA WIM BMATHHA, HO KOTOpOM BbICTMaHO c1aOO MHrMeHTHp 
BaHHbIMH KJIeETKaMH, B TO BpeMA Kak OCTaJIbHOH MOKPOB 9KCHMaHTaTa HHTCHCHBE 
IMrMeHTHpoBaH. CofepxXHMOe SKCMaHTaTa Ha STHX CTAAMAX PH NPHAKMSHEl 
HOM HaGJIOJCHHH MWIOXO NosfaeTcsa HcceqoBanuro. Ha rucTomorHyeckHX cpese 
yaeTca yCTaHOBHTb, YTO BUaBMeHHe Ha NOBEPXHOCTH SKCINAHTAaTAa MpeAcTaBsA 
coOoH pasBHBalollylocd OOOHATEIbHY!IO AMKY, OOpallleHHy!0 CBOHM BBIMYKAJIb 
WHOM B MomOcTb 9KciMaHTaTa. KjeTKH OOOHATeEbHOM AMKH 3alOJIHeHbI Kd 
KOM H IIpaKTH¥eCKH He IHrMeHTHpOBaHbl. Tak 2Ke Kak H [pyre KleTKH NOKPOB 
OHM pacnouaraiorca MHOFOpAAHbIM CJIOeEM Ha COCAMHUTCIbHOTKAHHOW MOACTH, 
Ke, B KOTOPOMi BUAHBI OTJeJIbUbIe xpoMaTopopsl. BuyTpu skcIaHTaTa K OOOH: 
TeJIbHOH AMKe IPHMexKUT Oolee UH MeHee NpaBHJIbHOM (POpMbI yYacTOK, NOB: 
yWuMoMy, MO3roBolt TKaHH (puc. | H 2). 

Ha 10—13 yeHb KYJIbTHBHpOBaHHA SKCINAaHTAaTh! eNaloTcA MpOspadHbiM 
M B HHUX MIPMXKH3HEHHO yaeTcCA HaOMOLaTh Mpoueccbl rucTOOrMyYeCcKOH AUP 
penuuposKn. Ilocmequue merue HaO0faTb, eCIH MpHOaBuTb K 9KCHMAHTAaNHO 
HOli cpeyle pacTBop HelitpasIbHOrO KpaCHOro. OKTOJepMAaJIbHbIM MOKPOB MpeBp 
WaeTCA B pacnOsO*KeHHbI Ha COeAMHUTeMbHOH TKAHH MHOTOCMOMHbI, CJ1ePI 
NMIMeHTHPOBaHHbI, C pasOpocaHHbIMH kKoe-rye MeHAMrOBCKMMH KJIeTKaM 
smuyepMuc. OGOHATeMbHaA AMKA Pe3KO yTONUeHa, OHA HMeeT BUA MOMyMecaLl 
oOpaujeHHoro cBoeH BOrHYTOM CTOPOHOH B SKCIMAHTAWMOHHY!O cpesy. Qu1eMeHi 
SMKH OCBOOOXKJEHbI OT XKeITKA, HO MpOOJKAIOT MHTCHCHBHO pa3SMHOXKAaTBi 
KapHOKHHeTHYeCKHM TlyTeM. YflaeTCA BbIJeIHTb OTJeJbHbIe Wudpcepenuupy? 
WHecAd OOOHATeIbHbIe H ONOpHble KeTKH. Ha rucTomorMyeckHX cpesax B OO 
HATCJIbHBIX KJIe€TKAX OOHAPyXUBaIOTCA NepHiepHyeckhe HW WeHTPaJIbHbIe OTP 
cTKu. Ilepudbepuyeckue OTPOCTKH, OObEMHAACH B MYUKH (3JIEMCHTHI OOOHATEI 
HOrO HepBa), COCHHAIOTCH C OTYETIMBO AudPpepeHUHPOBaHHbIMH yuUacTKAal 
MO3rOBOH TKaHH, HaXOJAWeHCA BHYTPH 9KCIAaHTaTa. 

CueqyeT OTMeETHTb, UTO pasBUTHe OOOHATEJIbHOM AMKH B 9KCIMAHTAaTAaXx BCE J 
He MIPHBOAHT K ee IIpeBpaljeHHlo B THINHYHY!IO OOOHATEIbHYIO BbICTHIKY C P 
IeNTOPHbIM c0eM H T. A. [lo Hawiemy MHEHHIO, STO OOCTOATEIbCTBO CJIEyeT CB 
3aTb C He€3HAYHTeJIbHbIM KOJIMYeCTBOM TNOACTHJaloMleH Me3eCHXHMbI HW HeBO 
MOXHOCTbIO (byHKuHH. J[uppepeHuHpoBKa OOOHATEJIbHOM BLICTHIKH — pe3yJ 
TaT B3aMMOJeHCTBUA COeIHHHTeIbHOH TKaHH H SMOPHOHAsIbHOrO MaTepua. 
OOOHATeEIbHOH 3akNaqKH. OKkonYaTenbHad (YHKUMOHAIbHad ucdcepeny 
poBka — pe3yJIbTaT OMpeeMeHHbIX (aKTOPOB BHeWHeH CpebI, KOTOPbIe B Wa 
HOM culyuae OTCYTCTBOBAJIH. 

TakuM OOpasoM, B YCJIOBHAX KYJIbTHBUPOBaHHA 3auaTKa OpraHa OOOHAHI 
B XKHAKOM SKCIaHTaWMOHHOW cpefe yaeTca pocmequTb ero mpespanjem 
B OOOHATEIBHY!IO AMKY — TepHcepHyecKyo YacTb OOOHATEIbHOrO aHaHsaTop 
OT KOTOPOH OTXOAMT OOOHATEIbHBIN NYYOK— MpOMexYTOUHAN uacTb aHasH3 
Topa, COe¢HHAIOWMHCA C yyYacTKOM MosroBoli TKaHH. Tlocaequuti MoxHO pa 
CMaTPpHBaTb KaK Il€HTPaJIbHY!O YaCTb AHAIH3aTOPa. ITO OOCTOATEJbLCTBO C 60M 
WOH JCMOHCTPpaTHBHOCTbWO MJIIOCTpHpyeT WeJIOCTHBITi XapakTep pa3BHTHA 06 
HATEIbHOrO aHausaTopa. Ero mepudepuyeckaad YacTb pasBuBaeTca u Auch 
peHlupyeTca TOJbKO BO B3aMMOCBA3H C IeHTpaJIbHOH. 

B waliHX OnbiTaxX MbI U3BsIeKaJIM B OCHOBHOM TObKO Tepucbepuyeckylo yac 
aHasIM3aTOpa — 3akNaKy OOOHATeIbHOH sAMKH. Bce xe mOceqHAA, NOBU 
MOMY, PeryJATHBHBIM MYTeM WIM 3a CYeT 3aXBaYeHHOTO MaTepHasla MO3ra BC 
CTaHaBJIMBaa HEQOCTAaIOMHe WeHTpabuble yacTu. Bes storo OcHOBHOrO YyCJOB! 
MpowWecc pasBuTHA OpraHa OOOHAHNA HeEBO3MOXEH HH B HOPMAJIbHBIX YCJIOBE! 
(°), HH B YCNOBHAX MpPOBeeHHbIX ONBITOR 9KCMVANTAILMH. 

B Apyrux onpirax BbreHeHHe OOOHATENHBIX 3akaOK uHOra IIpOu3E 
AMNOCb COBMECTHO C TIa3HbIMH 3aKsayKaMu. B Takux clyyaax Ha NOBepXHOc 
SKCHMANTAaTa HaOMOAalOCh PaSBHTHE OCOOHATeEMbHOL AMKU C JaseKO salle qu 
AudepenyupoBKo. Buytpu skcnmanrata pa3sBUBaHCb rilasHble OOKaNbI C J 
3OH, ydacTKH Mosra. TakuM OOpa3oM, eC 3akmaqKU Ta3 MW MO3ra Js CBO 
a TpeOylor NOrpyXeHHA BO BHYTPeHHIOO cpely 9KCIIMaHTata, coral 
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. ne. il Puc. 2 


. 1.;3KcnnantaT opraHa OOOHAHHA 3eNeHOH AAryUIKH Ha 8 jleHb KYAbTHBHpOBaHHA B XKUAKOM 
cpefle. SauaToK ObIJI H3BJIeueH Ha CTaHH Helipybl. Muxpodoto 
. 2. 4-[HeBHad KyJbTypa B IVIOTHOM 9KCIaHTAalMOHHOli cpefe, pasBHBUanca H3 3auaTKa 
1H OOOHAHHA 3eeHOH JIATyWIKH. SauaToK Obl H3BeueH Ha cTaqHH HelipyJbl. ToTabuplii 
lipenapat. Muxkpodboto 


Puc. 3 


Puc. 3. To xe. OOoHATeIbHAA AMKA SKCIIIAH- 
TaTa pH OoJIbINOM yBeJIMYCHHH. Muxpotoro 


108, Ne 5, BHuHHHKOB 


sMaeTcH MPH MNOMOWM NOrpaHH4Horo SMepMasbHOro NOKposa (*), TO WIA 
1SBHTHA OpraHa OOOHAHHA B 9TOM HeT HeOOxoyumocru. Kak u B cocraBe e- 
ro OpraHH3Ma, OOOHATeIbHas AMKA HOCTOAHHO COXpaHAeT KOHTAKT C BHEMHel? 
eNO HU, COBMECTHO C OKPY2KaIOULHM SIHePMHCOM, BbINOMHAeT TaKKe norpa- 
MHy!O (PYHKIUHW. 

KyJbTHBUpyeMble B 2XHKOM cpeye SKCHIAHTATbI OpraHa OOOHAHUA BeBASH 
HEOObIUHbIMH YCJIOBHAMH CYIICCTBOBaHHA H OTEKOM TKaHeli Ha 20—30 eH 10- 
(Oa, paccbimadcb Ha OTJebHbIe 9JIeMCHTHI. 

CopepuieHHO Apyrve pesybTaTbI HaGsMOJaHCb IPN KYJbTHBUpPOBaHHA H3~ 
TEYCHHBIX 3aKaOK OpraHa OOOHAHHA B MVOTHOM SKCIaHTaHOHHOh cpeje, 
CTABJCHHOH H3 T1a3Mbl H SMOpHOHAbHOrO aKcTpakTa. B Takom cayuae cop- 
.0OpasoBaHHe B SKCIAHTaTe He Mponcxoquno. Ha 2—3 cyrKu KeTKH 3auaTKa 
*PeXOMMIH B OKPy2Kalouly!o cpely H pachacTbIBaIMCb MO CTeKJY KaMepbl Hui 
TaKOHa HJIM 10 (PHOPHHY. QNeMeHTbI 3aKNaKH OCBOOOKMaHCh OT %KeTKA 
TIHTMeHTa, HHTCHCHBHO Pa3MHOMKaJIMCb KaK NWYT€CM MHTO3a, TaK H aMHTO3Aa, 
yepe3 HeEKOTOpoe BpeMA OOPasOBbIBaJIH XapaKTepHYlo 30HY pocta PiHasbHOrO 
ma. B 30ne pocta He yJaBasoch OOHapyXKUTb IPH3HAaKOB WHTOMOrHYeCKOli 
eepenunpowknH (puc. 3). Tlocnequee oOcTosTembeTBO, NOBUAMMOMY, culeqyer 
care OCOObIMH YCJIOBHAAMH SKCIJIaHTaLHH B MJIOTHOM CBepTKe m1a3MbI. B Ta- 
i cpefle ycJIOBHA OOMeHa H XapakTep cyOcTpaTa IpHOMxKaloTCA K BHYTPeHHeli 
eye OpraH3Ma. OHH IIpensaATCTBYIOT peryJIATHBHbIM MpoleccaM sakslaKH, ee 
TPpaHHYeHH!O OT SKCMMAaHTaWHOHHOK cpeybl. PopMaTuBHan AudepeniupoBka 
aha B TAKHX YCJIOBHAX NOaBANacb. AHaJIOrHUHble pe3yAbTAaTbI NOMyVaUCh 
MM KYJIbTHBUPOBaHHH JPpyrHX 3a¥aTKOB OpraHOB 3CMHOBOJHBIX B KPOBAHOi 
fasme (7, *). 

_ HMrak, B HOpMaJIbHBIX YCJIOBHAX OOOHATEbHAA AMKA Pa3BHBaeTCH B COcTaBe 
‘TOJEPMbI H CBA3bIBaeTCA IPH MOMOU[H HEpBHbIX Wy4KOB c Mosrom. IJocae Bos- 
IKHOBCHHA 9TOM CBA3H HAYHHAIOT IPOTeKATb HHTCHCHBHbIC MpOWeccbl PHCTONO- 
(yeCKOH JudppepeHUHPOBKH B NepHsepnyeckoH HW WeHTpaJIbHOM YaCTAX aHawH- 
Topa (°). B skcnmaHTaTax 9Ta CBA3b Take HamHWo. be3 Hee OOoHATeIbHAaR 
(Ka He Pa3sBHBaeTCA, CJIEOBATeIbHO, (POPMATHBHOe 3HaYeHHe STO CBA3BH Ws 
(OpHoreHesa OpraHa OOOHAHHA B HOPMAJIbHbIX YCJIOBHAX HW B YCJIOBHAX SKCTIe- 
IMeHTa OUVeBHAHO. Ho B OpraHH3Me 9Ta CBA3b UPHBOUT K AKTHBALMM PHCTOWO- 
yecKOH JuddepeHuMpOBKH, KOTOPaH MOJHOCTbIO 3aKaHYMBaeTCH C HayaJiOM 
yHKUMH. B 39kcHaHTaTaX PHCTOMOrMYeCcKad H, B OCOOeCHHOCTH, WHTOMOrHYeCKaA 
(psbepeHUMPOBKH TIpOTeKaloT B MeHbINeM CTeMeHH WIM ake OTCYTCTBYHOT. 
ocEHeEe OGCTOATEJIbCTBO HaAXOJUT CBOe OOBACHEHHE B TOM, YTO BHe OpraHH3Ma 
BOSMOXHO BO3HHKHOBeHHe (PyHKUHH *. 


Tloerynuao 
24 XI 1955 
ILMTUPOBAHHAA JIMTEPATYPA 
-R.S. Cooper, J. Exp. Zool., 98, 3 (1943). 7 E.Zwilling, J. Exp. Zool., 84 


a). * O. H. Wmaanbrayseun, JAH, 74, Ne 4 (1950)5 ee Aae AS Prevaris ont we 
mp. Neurol., 75 199—217 (1941). 5 JI. K. Tutosa, JAH, 72, Ne fy (HIG), $8, vhe 
4HHuUKOB, CeryaTKa ruasa mo3sBoHouHbIx, Menrus, 1947. 2c. A. Bunun ko B, 
HM. copp. 6uom., 26, 1 (1943). § TN. MW. WsBanos, Yu. aan. JITY, Ne 113, Cepusa Ouosnor. 


7K, B. 20 (1949). 


*Tlonpaspka. Bctatbe A. A. Bunnukosa «KyJibTHBUpoBanne B SKCIWIAanTaTax 060- 
eIDHBIX JYKOBHIL TOJOBHOO MO3Ta MJICKOMIHTAIOULAX XKHBOTHBIX H YeJIOBEKA), TOMCHLCHHOK 
JIAH, rv. 107, Ne 3, 1955 r., B KoHWe CTaTbH Ha3BaHHe HayyHOrO ype NeHHA yKasano 
HOOUHO. 
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Hoxnage Akanemun nayx CCCP 
1956. Tom 108, Ni 5 


PH3HOJIOFH 


A. JI. POSEHTAJIb u E. A. IIAMAPO 


BO3BYHMOCTb HEPBA KPABA HYAS COARCTATUS 
NPH H3MEHEHHM ME)DK3IJIEKTPOAHOFO PACCTOSHUA 


(ITpedcmasrzeno axademuxom E. H. [Masaosckum 23 I 1956) 

Muorne aptoppi (cm. cpogky (*)) Ha6oganM NOBbINeHNe BOSOyAUMOCTH TIpu 
CIMYCHHH PaccTOAHHA Mey sekTpogamu. J]. H. Hacouos (*) noka3as, uro 
MeCHCHHA TOPOPOB IPH Pa3{BHXXeHHH IJICKTPOJOB HW UPH BBeeHHH BHeMHero 
NPOTHBJeCHHA MOXYHHAWTCA JOBOJIbHO CJIOMKHBIM 3AKOHOMEPHOCTAM, KOTOpbIe 
YT ObITb XCPOWO OODACHEHHI TOKO B TOM CuIyyae, CJ CUMTATh, YTO pellato- 
VIO POJlb B Pa3parxkeHHH UrpaeT 9HEPrHs, BbIemAemMad ToKoM. JIpyroe 3a- 
yKUBaoulee BHHMAHHA OOBACHEHHe STOO ABJICEHHA Mbl HaxoyquM y Psmrona 
. OH CBH3bIBaeT NOBBIINeHHe BO3OYAHMOCTH MIpH YBeIHYCHHH MEX3IeEKTPOL- 
TO paccTOAHHA C OCOOeHHOCTAHMH paclipeqeleHHA TOKa B MH@JIMHOBbIX O60- 
uKaXx. 

IlostomMy BaxKHO ObIIO ObI BbIACHHTb, KaK 3aBHCHT MOpor BO38OyAHMOCTH OT 
MKQICKTPONHOrO paccTOAHHA B OC3MAKOTHBIX HepBax. CnellvaIbHbIxX pa6or, 
ICBAL[CHHBIX STOMY BOTIpOcy, B JIHTepaType MbI He Halu. B pabore XoukHHa 
_ MHMOXOJIOM OTMeUaeTCA MOBBILICHHe BO3OYAHMOCTH Ha OJMHQUHOM HepBHOM 
WOKHe KpaOa IPH YBeJHYCHHH paccTOAHHA MExKAY WIeKTpojamH. PosenOepr 

YCTAHOBHJI, UTO IPH YBEMYCHHH MCKIIEKTPOAHOTO paccTOAHHA Cc 2,5 0 18 MM 
36yUMOcTb O€3MAKOTHOIO HepBa KpaOa Maja noBbmuaeTca, IpHyeM OCOOeHHO 
YeETIIHBO 9TO MOMKHO HaOOaTh B OOMACTH MPOMOJMKHTECIbHBIX CPOKOB JeH- 
Bua TOKa. Byyrapy u Xuau (7) OOnapyKuIH, ITO pasBUXKeHHe 3JIEKTPONOB 
I3bIBAe€T TMOBbILeHHe BO3OYAHMOCTH B HepBe MwaBHHka Sepia pH AeHcTBHU 
Ka JJIHTeJIbHOCTbIO 2,0 MCeK. H Oomee. 

Bo scex mepeyvculeHHbIX paOoTax Obl OOceOBaH OYCHb HeOOIbION Jua- 
30H M@X9JIEKTPOAHbIX paccTosHH (MOxKeT ObiTb, nosTOMy Byurapsy uv Xus- 
“He yJasl0Cb YJIOBHTb NOBbILIEHHA BO3OYAHMOCTH pH AeHCTBHH KOPOTKHX pa3- 

Wop ToKa). He 6bin0 usyyeHO TakxKe BIIMAHHe BHEIMHAX YOOABOUHBIX COMpo- 
BaeHHl. JJostTomy MbI CYHTaJIH HeOOXOHMbIM TIPOBeCTH CepHIO OMBbITOB Ha 
3MAKOTHBIX H€pBaX, MAKCHMaJIbHO [PHOJIM2KaACb K NOCTAHOBKe SKCIICPHMeH- 
B, ONMCaHHO B padore Haconopa, Cc TeM, UTOOBI BbIACHHTb J€HCTBHTEJIbHO JIM 
\MJIOMKUMbI 3AKOHOMEPHOCTH, MOJIYYeCHHbIe Ha MAKOTHBIX HepBaX, K BOJIOKHAaM, 
(MeCHHbIM MHeJIMHa. 

Pa6ora nposoguaacb Ha Mypmancxkoli Onoctranyuu AKayemuu nayK CCCP. 
SHOJIb3OBaJIMCb H€PBHO-MbIIMeUHbIe MpelapaTbl XOHbubIX Hor KpaOa Hyas 
arctatus*. Hepp ormpenaposbipasica B OONaCTH MepoNOJMTa M BMeCTe C KYy- 
KOM MBILLII[bl H XATHHA IPOKCHMaJIbHOrO WICHHKa YKJafbIBaJICA Ha CTCKJIAH- 


* Tlo zanupmm Jlionaca (°) B neppax KpaOa Maja uMelorcH BOOKHA, MOKPBITHIe TOHKOM 
eMuHOBoli O6on0UKOLi. Mt 3auKcupoBasH HepB uccsIeqOBaHHOrO Hamu Kpa6a Hyas coarcta- 
; ocmveBol KHcuIOTOH. IIpH mpocmoTpe MpenapaToB B TIHWepHHe OKAasaJOCb, YTO OCHOBHAA 
“Tbh BOJIOKOH COBEPpUeCHHO He OKpallleHa H JIMIIb HeOOMbINOe KOMHYECTBO OCEBEIX MMJIMHAPOB 
eeT TOHKYIO OCMUpyloulyloca MeHKy. TakuM OOpa30M, MbI MOxKeM CUNTATb, UTO HMCAH MeO 
6e3MAKOTHBIMA HePBHbIMH BOJIOKHaMH. 
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MYyIO IIaCTHHKY, YKpelJeHHy!o B llapapHHOBOH BaHHOUKe MOA yrsioM B 4 
JIucrabuble HeNOBpexXAeHHbIe YWICHHKH pacmomarasHcb ie top or aa 
mapapuHopolt naouagKe. Ilo, HepB MOABOAMHCH cepeOpaAHble 3JIeKTpo 
UroObr u36exKaTb MOACbIXaHHA, MpelapaT 3a/IMBaJICA BaSeJIHHOBbIM MaCO 
Hanpapuienue TOKa ObIIO HACXOJALLAM. Kato yKpenasica HenoaBHs aoa 
MepeqBurasicA Mp TMOMOWIM MHKPOMeTPHYeCcKOrO BHHTA. Pasypaxkenve Hep 
HPOW3BOAMOCh OMHOUHBIMH MPAMOYTOJbHBIMH TOJMKAMH TOKa WMHTeD 
Hocrbio B 15 MceK., TOJIyYaeMbIMH OT MaATHHKAa Keiit-JIykaca. Ilopor pa3yp 


2KeHHA ONpefenacH MO CrHOaHHio MaKTHJONOAUTA. Bos6yAHMOCTb H3Mep 
macb Kak 6e3 OOaBOUHOrO BHEl 


Hero CONPOTHBJICHHA, Tak 


Ma A NOAKIIOUCHHBIM TMOCeOBaTeVIb: 
120 : , OOBeKTY BHEMIHHM COMpOTHBI 
0 g HHeM BIenH r3, paBHbIM 10; | 
w un 40 KoM. 

e lispecTHOo, 4TO IPH HenpsxAMmt 


4 EO i SA RE le 
; ec pasipaxkeHHH Mba Kpa0a OTE 


yaeT TOJIbKO B TOM CJlyuae, eCJIH 


Puc. 1. 3aBucuMocTb MoporoBoro HalipAXKeHHA OT 
MexaeKTpoqHoro paccroauua (onpr Ne 63, no HepBe BOSHHKAaeT He MCHBUIC 24 
lanubim Ta6. 1). A — 6e3 conporupmenus; B — Wyabcos. I]pu ocTarouHOH CH. 

¢ compoTHBjieHHem 20 Kom pa3sipaxkeHua B HepBe kpa 


BOSHHKaeT H€CKOJIbKO HMIYJIbC 
B OTBET Ha OMHOUHbIM TOMYOK TOKa (°). BepostHo, B HalueH paOore MbI ompe) 
JAM MOPOrH JIA KaKOH-TO BCerfa OWHOM uw TO %Ke cepHu uMnysDcoB. K ¢ 
XKAaJICHHIO, OCIMNOrpapH4eCKH MPOBepHTb 3TO MBI He HMeJIH BO3MOXKHOCTH. OH 
KO Mbl CUHTAeM, YTO JIA paspemleHua 
MOCTaBJICHHOH 3aauH 3TO CYyWeCTBeHHOrO TaOanuan 
3HaYeHHA HeHMeeT. 

PaOota TpoBoqumach CeyIouluM O6- SaBHcHMocTb Moporosoro HalpsxKeH 
pa3s0M: H3MepssIMCb MOporu BO3s6yAuMOCTH ss enone ai 6a 
HeEPBHO-MbILMeYHOrO TpelapaTa kpaOa TmpHu ‘ 
paccTOAHHAX MexKAy aIeKTpoyamu 1,5; 3; 


6; 9; 12; 17; 22; 27; 32 u 39 mm. Mocaze ee 
KaxKOro TaKOroO pxAa H3MePpeHHH MBI CHO- oS 
Ba BOSBpalllasIMCb K ONpeeJIeHHIO BO3s0y- ze Noporosoe_HanpaxKenne 
JJMMOCTH IIPH MEXKIJIEKTPOAHOM paccTOAHHH Vy Or eee athe 
1,5 43 Mv. OnbiTbl, B KOTOpbIX He NOBTO- sp | vax | ®% [ora 
PAJIMCb M€pBOHAYAJIbHbIe 3HAYeHHA TOpo- 
ros, OTOpacbiBaiucb. BemHuHHbl noporos 
anata rl naan 110 OTHOILICHHIO eH rs rete re se 
K TOpory Bo3sOyAuMOocTH TepBoro H3Mepe- : 4 z ‘ 
HHA (paccTosHue en te Ie aka 9 nh sed ang i 
1,5 mm). B ra61. 1 w Ha puc. | npuBegenst - 1,2 |100,0) 1,8 | @ 
AaHHble AIH OHOTO U3 HalIMX OMbITOB. ve gr ees 0 fae 

Beero Hamu ObI10 MotyyeHO 29 KpUBbIXx 4° ss aa i 
3aBHCHMOCTH TOPpOroBbIX HallpsAxXeHHH OT 32 1,6 14133,0| 2°20 
paccTOAHHA Mex ly SJICKTpOaMH pH or- 
CYTCTBHH OOaBOYHOTO CONMPOTHBJIeCHHA B ae ie ao 

? ? 


menu. Cpequue qanubie u3 9THX 29 ONbITOB 
NipuBeeub! Ha puc. 2 (rouku A). Ha Tom xe 
PHCYHKe IIpeACTaBeHa 3aBHCHMOCTb MOPOrOB OT M@XKIIEKTPOAHOFO paccTosH 
pu 4OOaBOYHOM CONPOTHBJIeHHH B WenH 20 Kom (TouKH B, cpequee u3 14 on 
Tos). Caeqyer OTMeTHTb, YTO BBEeHHe compoTHBeHH B10 u 40 Kom yaa 
PCSYJIbTaTbI, MANO OTMYAIOUMeCA OT NOJYYCHHBIX TPH BBeeHHH CONpoTA 
JIeHHA 20 KOM. 

Tlonyyenubie HaMH Ha HepBHO-MbILIeUHOM Mpenapate Kpa0a KpHBbIe 3aBHc 
MOCTH MOPOrOBOrO HallpAKeCHHA OT M@MKIICKTPOMHOPO PacCTOAHHA UpesBbIYE 
HO TIOXOXKH Ha aHaJIOTMYHbIe KPHBbIe, NOYYeHHbIe HacoHoBbIM Ha MAKOTHBIX HE 
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eee (cp. Hau Kpuppre puc. 2, Au Bcpuc. N1 I AulV Bus pa6dornr 
Haconos o6napyxun nopasuTesbHoe CxoCTBO MOXY IKGUCPHMCHTAaJb HIM 

‘PHBBIMH H TeCOPCTHYCCKUMH, BbIYHCJICHHbIMH 10 (bcpMyuie 
Vp oes (1) 

Vir 

Ta (bopMysla oupeyenseT, KaK JOMKHO 3aBHCeTh MOporoBoe HanpsKeHHe V 
T MC*KSIEKTPONHOLO PaccTOAHHA 7; H MOOABOUHOLO BHEMIHELO COMPOTHBJIeHHA Fz 
+ TOM CJIydae, CCJIH P2atOulHM (pPaKTOPOM IPH paskpaxkeHHu ABJIAeTCH SHEPrUs 
bIeAeMad TOKOM. CooTBeTcTBHe 9KCMepHMEHTAJIbHBIX H TEOPeTHYCCKHX KDHBBIX 
pe ree0 Haconosa cyeatb BbIBOA O pemmariomelt pomH aHeprun up pa3ypa- 
OueBuAHO, YTO H TOLyYeHHbIe HAMM Ha Oe3MAKOTHOM HepBe Kpa6a KpHBbIe 
sABHCHMOCTH MOPOroB OT MeXKIJIEKTPOAHBIX PACCTOAHHH Tak»%Ke MOXOKH Ha TeO- 
JETHYECKHE KPHBbIe, BbIUHCIeHHbIe HacOHOBbIM, H Ha HMOJYYeHHbIe HM 9KCIIe- 
MMCHTaJIbHbIe KpuBble. JA TOrO YTOObI TOUHEE BbIACHUTb CTeMeHb CXOACTBA 
€OpeTHYCCKHX H SKCME€PHMECHTAaJIbHbIX KPHBbIX, MbI NO JBYM TOUKAaM Halelt 
KCH€PHMeHTaJIbHOH KpHBOH (aBaa r, 3HaueHHe 1,5 vu 22) BHruncHuAH ku rs u3 
popmyvi (1) 4 sarem noctponsM KpHBY!O AIA OCTANbHBIX 3HaYeHHH r, (puc. 2 A). 
[ak xe mocTpoena kpuBaa B puc. 2. Kak puguo u3 pc. 2, skKclepHMeHTabHO 
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Puc. 2. CpeqHHe KpHBble 3aBHCHMOCTH NoporoBoro Ha- 
TIpPA2KeHHA OT MeKeKTpOHOrTO paccTosHun. A — 
6e3 compoTuBseHHaA (cpefHee u3 29 onbiToB); B — c co- 
mpoTHBseHHeM 20 Kom (cpefHee H3 14 onbiToB). Tou 

KH — 9KCI€pHMeHTaIbHO TosyseHHble auHble. Teo- 

peTHueCKHe KPHBble BbIYHCJeHbI 10 dopmyse (1) 


NOMYYeHHbIe 3HAYeHHA MOporoBw BO3OyAMMOCTH AIH pa3HbIX 7, (TOUKH) Mao 
OTMMUAIOTCA OT TEOPETHYCCKH BHIYHCJICHHBIX 10 (OpMyvie 3HayeHHH (HHA) **. 

CneyoBaTesIbHO, Ha OC3MAKOTHBIX HepBax HaGJlOfaeTCA Ta Ke 3aBHCHMOCTb 
MexK][y MOPOrOBbIM HallpA%KeHHeEM H M@XK3IJICKTPOAHbIM paccTOAHHeM, KOTOpan 
bla YCTAHOBMeHa JIA MAKOTHBIX HeEpBOB. OTO HCKMHOVaeT Npejor*KeHHoe Par- 
TOHOM OOBACHeCHHE H3MCHEHHH BOSOYHMOCTH IPH H3MCHEHHH MeXK2IeEKTpORHOrO 
paccTosHus. TakuM OOpa30M, MpHXOJMTCA MpH3HaTb MpaBHJIbHbIM OCHOBHOH 
BbIBO Haconopa O pelmarolleli pOH SHEPprHH, BbIeJIAeMOM TOKOM IPH pa3sypa- 
KEHHH. 

ror pprpoxy Haconopa uMeer 3HaueHHe JIA MOCTPOeCHHA MpaBHJIbHOH Teopuu 
pasipaxkeHua. OH mpoTHBopeyHT OOMeNpHHATOH KOHJIGCHCaTOPHOH TeOpHH, 
ACXOALICH H3 IPUSHaHHA pelsalolje POJM CHJIbI TOKa IPH pa3sparxKewHH, H CO- 
racyerca c Ooslee cTapbiIMH npexctaBenuama Hepucta. 


* Jlionauc (4) oTMeya, ITO HepBbI GeclOSBOHOUHEIX NOAPH3YIOTCA TOKOM Topa3sqo cna6ee, 
JEM MAKOTHbIe HepBbl. Moxker ObiTb, MOSTOMy HalIM KpHBbIe, NosyYeHHble MPH AHTe/IbHBIX 
a3pAax, HANOMHHAIOT KPHBble, NOyYeHHble Ha HePBe AATYWIKH C 6olee KOPOTKHMH TOJIUKAaMH 
roka. BeposTHo, STHM 2Ke OODACHAeTCA H TO, YTO YBeHUCHHE PACCTOAHHA Mey KOHTAKTAMH 
MAATHHKA He OTParKaJOCb Ha MOJYYeHHHIX PesyJIbTAaTax. 

** Halo OTMeTHTb, YTO WIA OTACJIbHBIX OMbITOB OTKJOHCHHA BBIMHCJICHHBIX KPHBBIX OT 9KCIIe- 
DHMeHTA/IbHO MO/Y4eHHBIX MOryT ObITb GOJIbIIMMH. Dro OObACHAeTCA OTYACTH TeM, YTO MaxKe 
yYCH He3HAUHTEIbHbIe MOFpelHOCTH B OMpeseseHHH MepBOK TOYKH MOLYT CHJIbHO HCKaKaTb 
popMy KpHBOM, TaK KaK Mp MaNbIX Me2KSJCKTPOAHDIX PaCCTOAHHAX KPHBaA KPYTO NOwHH- 
MaeTCA BBepX, CTPeMACb acHMMTOTHYeCKH K OCH OpAHHaT. Ecan ObI He 9TO OOCTOATeJIbCTBO, TO 
soBlafeHHe TEOpeTHYeCKHX H SKCICPHMeHTAJIbHbIX CPeAHHX KPHBBIX ObWIo Obt Goviee MOJHBIM. 


oT 


Cuuraem cBOHM JOIrOM BbIpasHTb OwlareqapHocTs Aupekunu Mypmanckc 
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PH3SHOJIOLH ff 


HW. A. YTKHH u M. HW. KYKCOBA ; 


M3MEHEHWE KOJIHYECTBA JIEAKOWNTOB MPH NOBTOPHbIX 
ACCJIENOBAHHAX KPOBH OBE3bHH B OJMHHX H TEX DKE 
YCJIOBHAX 


(ITpedcmasazno axademuxom E. H. Tlasaosckum 291 1956) 


Tlo Bonpocy 0 KomuuectBe elkKoWHTOB B | MM? KpoBH OOe3bHH WO CHX NOp 
UJeCTBYIOT BeCbMa Pa3HOpeyHBbie MHeHHA. BombuUIHHCTBO aBTOpoB Nomaraet, 
O KOJIMYECTBO JICEHKOWHTOB B KpOBH Y 3QO0POBbIX OO€3bAH 3HAYHTEJIbHO BBILEe, 
M y yenozeka. JI. M. ®puyMan (') Aa HusuINX O6€3baH — MakaK HM ramaj{pu- 
B —IIPHBOJUT BeHYHHbI WOpayKa 16—22 taic.; O. II. [puropoza u M. ®. He- 
ypx (?), a Traxxe B. H. Hukurun (*) — 15 toc. wa 1 mm® Kposu. Ilo muexnio 
yrux uccueqoBateseH (4°), cpeqHee uHCNO MeHkKOWHTOB B-1 MM? y HH3IIMXx 
€3bHH He TpeBbuuaeT 9—I11 Thc. 

TlourH Bce aBTOpbl, H3y4aBIIHe KPOBb OOe3bAH, OTMeUAIOT peskHe KOeOaHHs 
JHMYeCTBA JICHKOWUHTOB Y 3QO0POBbIX XKHBOTHbIX, He MOJBepraBlHXCA KAKHM- 
00 9SKCIICPHMeHTaJIbHBIM BO3JeHCTBUAM. 

IIpu ucceqoBanHuH Ha Oase CyxyMCKOl MeQHKO-OHOOrHyeCKOH CTaHWMH Mop- 
MOTHYeCKOTO COCTaBa (POPMeHHbIX IJICEMCHTOB KPOBH Pa3JIMUHbIX MpecTaBH- 
meu mpuMaTow ofHomy H3 Hac (M. VW. Kyxcopa) yqasocb NOATBepAHTb upey- 
ABJICHHE O BECbMa BbICOKOM JIaOHJIbHOCTH CHCTeMbI KPOBH Y 9THX 2KMBOTHBIX. 
fecTe C TEM, IPH aHasH3e JHHAMHKH (POPMeHHBIX JJICMCHTOB KPOBH y OOe3baH 
I OOpaTHJIH BHHMaHHe Ha culeqyrouree OOCTOATeMbCTBO: CHCTeMaTHYeCKOe T0- 
OpeHHe MpOueypbI BSATHA KPOBH Y OMHHX HW TeX XKe XKMBOTHBIX B OHUX H TeX 
> YCJIOBHAX MOXKET IIPHBOJMTb K 3AMeTHOMY YMECHbIIeHHIO JeHKOUTOB. I[Io- 
By 39TO SABJICHHe MpejCTaBJAJO HeECOMHEHHbIM MeTOAHYeCKHH HHTepec, 
1 PelUHIH MOYBeprHyTb ero cieWHaJbHOMY H3yY4eHHO. 
| Onpirbl mpoBeeub! Ha 6 MaBHaHax raMaypHsmax pasiMyHOrO BOspacta (oT | ro- 
jo 5 ner). Kpopb Opanacb 43 WpaBol BepXHeli YLIHOM BeHbI, HaTOUak, B O]- 
HW TO 2Ke BpeMa cyTOK (8—9 yac. yrpa), B OMMHAKOBbIX YCJIOBHAX, OMHHM H TEM 
> 9KcMepHMeHTaTOopoM. B kaxkjOoM cilyyae ONpesesANOCb OOMee KOJIMYeCTBO 
HKOUMTOB HW yCTaHaBJIMBasach seliKOUMTapHasd (opMyvia. J[ia u3y4eHHA BuMA- 
‘A CHCTCMATHYeECKOFO MOBTOPeHHA IpOleypbl B3ATHA KPOBM Ha J\MHaMHKY 
HKOUHTOB HCCeOBaHHA €€ MPOBOAMIHCh HOO exKeTHEBHO, JIHOO Yepes OHH 
w jipa gua. B Kaxkblii OMbITHbIM JeHb KPOBb Opawylacb TOJIbKO OJMH 
3. B cpoboyuble OT HCCeAOBaHHH JHU OOe3bAHbI HAXOJMJIMCb B OOBIYHBIX CBO- 
_ MOMeWeHHAX (KJICETKaX HJIH BOJIbepKax). 

Jina B3aTHA KPOBH O6e3bAHDI BbIMABJIMBAICb H3 KJI€TKH HWJIH BOJIbepKH CJLY- 
IT@JISIMH, KOTOPbIe HX IIpHHOCHJM B Hy?KHOe MOMelleHHe H BO BpeMA OTIbITa 
OTBETCTBYIONUM OOpa3om tbuKcuHpoBasn. B Tabu. 1 IPHBeeHb! AaHuble O YHCIe 
TPOOJOKUTEJIbHOCTH BbITOJIHEHHbIX HCCe{OBAHHH, a TAKE O KOJIMYECTBE JH 
MHUTOB B 1 MM® KpOBH M10 pe3yJIbTaTaM MepBbIX WH NOCMeMHHX MCCeOBAHHH. 
3 IPeCTABCHHbIX JAHHLIX CHO BHHO, YTO Y BCeX OO€3bAH, B3ATbIX B OMIT, 
JIMYCCTBO JeliKOMHTOB B MI€PBbIli JeHb HCCJIEMOBAHHA KPOBH OblIO BeCbMa Be- 
KO, Koe6Acb OT 15 yo 21 THIC. CpeqHee YHCIO OebIX KICTOK KPOBM, TNouy- 

HHOe B 5 MepBbIX HCCeOBAHHAX, HH B OJHOM Culy4ae He Obl HHxKe 13 THIC. 
BTOPHOe H CHCTEMATHYECKOe B3ATHE KPOBH B OMHHX H TeX 2K YCMOBUAX, 6e3 
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KaKHX-JIHOO HHBIX BO3eHCTBHH, y BCeX OOC3bAH IIPHBEJIO K OTYCTJIHBOMY yMe} 
INCHHIO KOJIHYeCTBA JICHKOMHTOB B KpOBH: M@KCHMAaJIbHbIe NOKa3aTewH yKe 
mpeppiuatu 13—14-TpIc., omycKadch Mopot yo 7—8 TEIC. CraTucTuyeckad O6f 
6oOTKa MaTepHasla MOKa3bIBaeT JOCTATOUHO BbICOKYIO JOCTOBCPHOCTb Pacxoxy 
HHUA OOJIbIIMHCTBa CpeqHHX MOKa3aTemeH, MOJIYYeHHbIX B Havasie HM KOHLe F 
cue QOBaHHs. 
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Puc. 1. Junamuka KomMuectBa seliKOATOB MpH MOBTOPHEIX UCCeOBAaHHAX KPOBH y OOe3b 
Mupupiit (a), Ason (6), )KypaBub (8) 


Cpoku HacTymeHua CTOMKOrO CHWKeHHA KOMHYCCTBA JIEHKONUTOB B KPO! 
HEOJMHAKOBbI JIA Pa3HbIxX OOe3bAH. Panbure BCerO STO CHWKeHHE HaCcTyMM. 
y Mupuoro; y Hero Ke OHO OKa3aIOCb pes4e BbIp a2KCHHBIM H T0-creneHH (puc. | ¢ 
B nepspiit uw BTropoH jeHb 4HcCO meHKOWHTOB B 1 MM*® KpoBH y Mupxoro ¢ 
cTaBJIAIO, CooTBeTCTBeHHO, 17 400 u 20 400, HauuHaa xe c 5 ONBITHOrO HA O} 
yxKe He NOJHHMasocb Bbuue 12—I13 THIC., JOCTHrHYB K KOHILY HCCIeOBaHHA B 
smunub 7 400, T. e. B 2,5 pasa MeHbIe YeM B Hauvase OMbITa. 


Ta6nunua 1 


J\uHamuka KOJIHYeCTBa JICHKOILHTOB TpH MNOBTOPHBIX HCCJIeMOBaHHAX KPOBH y o6e3baH 


Uncno aelikouuToB B 1 MM*? KpoBH 


3 Sa og 
S 4 ’ b 3 5 S 2 EI 
oy s ° ee x Os NOH mE sS 
KnggKka Bos IIponou2KurT. co) oon a) Eee Seiese 
oa = 5 sa 0 HS ss o-adme 
o6esbaHbl BE ONBITOB F-) rag @ 5 Mg EOOe & 
os aie mor on sche BORaZE 
5 vos RES on HAA Sr ah 
== ee Ba Ee Fos Ass os 556 7a 
J & aA von = aya o0Od0 QorHeese 
2K ypasap 16 | 23 oH. 15 800 | 413 400 9400 | 10800 0,011 
+870 +830 
Mop» 2d 1m. 16 gH.}| 24300 | 18420 11000 | 13700 0,128 
+4 200 +2400 
A3o0u Ow QM a2 eine 15 200 | 17560 10 000 9 480 0,003 
+4 600 +930 
Mupuetit 14 29 aH. 17400 | 15640 7 400 9 480 0,043 | 
+2 100 +840 
Cuerupb 42 | 3M. 3 aon. 17.400 | 15040 13 400 | 13160 0,084 
-+800 +4590 
Benrak 43 2.41 oH. 14 800 13 500 8 400 8 850 0,009 
-++860 +1020 


JloctaTouHo cTOlKHe CHHXKeHHbIe YHCa WelHKOWUNTOB y *Kypapas u Ason 
HaOuoaHCb HayMHasn c 10—12 onbiTHBIX AHeli (puc. | 6, 6). Y Mopxka, Cuerup 
wu Banruka mpouecc yMeHbIUeHHA KOJIMYeCTBA JI€LiKOILHTOB pH mpoBeyenun 
BTOPHBIX HCCJl€QOBaHHM pasBUBaJICA MeqIeHHee. Tak, y Cuernpa sub not. 
19 ucceqoBaHHit NOABHOCb Goee HIM MeHEe CTONKOe CHU>KeEHHE NOKa3aTeveH + 
10—12 TpIc. nelikounTos B 1 MM* KpoBn nporuB 17—18 THC. B Havane onbIT 
OyHaKo 20 KONA onbira y Cuerupa Bpemenamu HaOmojaucb «CPbIBbI», KOM, 
KOJIM4ECTBO JICHKONHTOB BHe3allHO NOJHHMawJacb BHOBb 70 15—18 Tuc. 
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O6pattaer Ha CeO BHUMAHHE TO OOCTOATEIBCTBO, UTO Y YaCTH O6e3bAH yMeHb- 
CHHE YMCA JIEHKOWHTOB HAYHHANOCb TOTYAC Xe, C NepBoro AHA HCCeAOBAHUA. 
laK, 3a NepBble 5 OMBITHBIX Hel y PKypaBuia KONMUeCTBO JIGIIKOUNTOB CHH3H- 
Cb mocreneHHO c 15 800 yo 11100. To2xecamoe na6moqanoch H y O6e3bsxHbI 
fHeErHpb: TepBoe ucceqoBaHHe KpoBM Jao BemMunHy 17 400, BTopoe 15 800, 
joetTbe 15 400, uerBeptoe 13 600, naroe 13 000. OquaKko m0,06HOe ObICTpO HacTy- 
arolllee CHIMKeHHE, KaK NpaBHJIO, OKASbIBAeTCA HECTOHKHM H CMeHAeTCH MepHo- 
JOM JOBOJIbHO pe3KHX KOeOaHHi, KOra BECbMa BbICOKOe COJep2KaHHe JeliKOLH- 
JOB B lepuepwyeckKoOH KPOBH 3aKOHOMepHO YepekyeTcs C erO 3HAYHTeJIbHbIM 
OHM KeHHeM. JIMIIb NOcMe OKOHYAHHA S9TOPO NepHoga KONeOaHHit ycranaBsH- 
aroTcnH Oowee HIM MeHee CTOMKHe CHWKEHHbIe NOKa3aTeIH YHCIa selKOMMTOB 
| 1 mM? xKposu. 

Y apyro uacta ucceqOBaHHbIX HaMH OOe3bHH B MepBble HH OMbITa He 06- 
‘APY2KUBAJIOCh TeEHACHIMH K CHMKCHHIO KOIMYECTBA JICHKOUNTOB B KpoBH. J[H- 
aMHKa JICHKOUMTOB B JaHHOM CJIy4ae XapakTepH30Balacb HCKJIOUHTeIbHOL 
€yCTOHYHBOCTbIO MOKasatTesel (puc. la, 6). JIuub B mMOcMeqyroulHe HH pas- 
HUHBI TO MpOAOJPKUTEIbHOCTH NepHOA pesKHX KomeOaHHit Nepexosus B cbasy 
‘THOCHTEJIbHO CTOHKOFO HW JWIHT@IbHOrTO YMeHbUICHHA. 

H3menenue KOJHYeCTBA J€HKOUHTOB KPOBM B ONMCbIBAeMBIX OMbITaX MpOHC- 
‘OHIO OOBIYHO 3a CUeT BCeEX (POPMEHHBIX 3IEMeHTOB. KakuX-sIM60 3aKOHOMepHBbIX 
ABHTOB B COOTHOLICHHH OTJCJIbHBIX (POPM JIEHKOWHTOB YCTAHOBHTb He y]aslOcb. 

XapakTep H3MeHeHHH KONMUECTBA JelKOMMTOB IPH NOBTOPeHHH MpoMexypbl 
3HTHA KPOBH HW BC€X TCX MOMEHTOB, KOTOPbIe €€ COMPOBO*KAaloT, BO MHOFHX 
)THOIMCHHAX AHAJIOPHYeH ABJICHHIO YracaHHA pedbIeKTOPHBIX aKTOB. OTH H3Me- 
1@HHA,. KAaK HaM KarKeTCH, HaHOosee OIH3KH K KapTHHe pa3sBHTHA yracaHHa 
)PHCHTHPOBOYHO-HCCJeENOBATeIbCKHX pedseKcos. B TakomM cayuae, CHHKeHHe 
(acla JIEHKOWHTOB B KOHI[€ MHOrOKpaTHbIX MOBTOPHbIX HCCeOBaHHH KpOBH 
JIELYeT PaCCMATPUBaTb KaK Pe3yJIbTaT BOSHHKHOBEHHA TOPMOXKCHHA B HEPBHbIX 
JeHTpax, peryJIMpyroulH4x cocTaB KpoBH. [lepexoyubli xe TepHoy, mpeAuie- 
TBYIOWHH HaCTYIJICHHIO CTOHKOTO CHH2KeCHHA H XapaKTepHSyIOuWlHHcaA peskHMu 
kONeOaHHAMH NOKasaTeeH OeOH KPOBH, BO MHOrHX OTHOUICHHAX aHaJlOrHyeH 
MepHOLY pasBHTHA (PasOBbIX ABJICHHH, COMPOBOKAawwWlN4X BOSHHKHOBECHHE B CO- 
TBETCTBYIOUIMX KJIETKaX KOPbI yracaTesIbHOro TOpMoxeHHA. HeoqunakoBbili 
apakTep pa3BHTHA yracaHHA JIeHKOWMTAapHbIX CABHTOB B KPOBM pa3JIHUHbIX 
Oe3bAH, BEPOATHee BCerv, MOXHO CBASBIBATb C Pa3JIMYHAMH B THMOJOrHYeCKHX 
\cOOCHHOCTAX HX HEPBHOH CHCTeMBI. 

Oco6eHHOCTbIO JHHAMHKH HepBHBIX MIPOWMeccOB B ONHCaHHbIX HaMH Cayyanx 
ABJISICTCA MEJJICHHOe HX PaSBUTHE Ha MpOTAKECHHH MHOFHX AHeH, Heeb H axe 
Mecsales. Mmeroulveca B HallleM paciops»xXeHHH MaTepHaJIbI MOKAa3bIBaIOT, UTO AB- 
meHue yracaHHA JIeHKOMUTApHbIX peak NO BIMAHHeEM OOCTAHOBKH OMbITa 
pa3BHBaeTCA yKaSaHHBIM BbIlMe OOPpasoM He3aBHCHMO OT YacTOTH! B3ATHA OOe3b- 
AH B OMIbIT: €*KEHEBHO, Yepe3 OHH WIM [Ba AHA, Yepe3s Hefeso, H T. . Fans 
BO3HHKHOBeHHA CHHXKCHHOFO YPOBHA, XApaKTePH3YIOUlerO KOJIMYECTBEHHBIM CO- 
cTaB GeO KPOBH, MepBocTeMmeHHOe 3HaYeHHe HMeeT, MOBHAHMOMY, YHCO TNO- 
BTOPHbIX HCCIeAOBaHHHt. B OAHOM M3 OMITOB, NPOBeEACHHBIX HaMH C APyTOH HesbIO, 
MOBTOpHbIe HCCeqOBaHHA y WaBHaHa raMafpHia 30H MpOBOAMIHCb C MOMy- 
MeCAYHbIM HHTepBasIoM. OHakO y SOro pH 3TOM Pa3sBHBaJIOCb THMHYHOE yra- 
CaHHe pe30 BbIPaxKeHHBIX BHAYAae CABHTOB B OeOH KPOBH: NepBoe HCCIEOBaHHe 
qano 15 000 nefikounTos, Bropoe 17 800, rperbe 13 000, ueTBepToe 12 200, na- 
toe 11 000, mecroe 7 600. Ilocmeqyroujve uccieqOBaHHA CTaJIH JaBaTb Kow1e6- 
mouguecn, HeycToiuMBbre moKasaTeu. YcTaHoRJeHHe CTOMKHX MOHH2KCHHbIX 
WMP NpocseAUTb He YAalocb u3-3a MpeKpalleHuA OObIIHOrO XOa YNOMAHYTOLO 
BbIIMe 3KCIePYMeHTAa. 

OrmeyaBuiveca HaMH BbIILe€ MOMCHTbI BHE3aIHOrO MOMBJICHHA BHOBb BbICOKHX 
undp selKOUMTOB y YaCTH O6e3bAH Ha (POHE CTOHKO CHHKEHHBIX MOKasaTeseH 
ciefyeT, MOBUMMOMY, pacCMaTpHBaTb Kak Pe3yJIbTAT pacTOpMaxuBaHHA yrac- 
mero pedekca MO BMHAHHeM TeX HIM HHbIX paspaxKuUTeeH Cpe/[pl. B oqnott 
43 cepHit OmbITOB c OGesbaHOH A3OH, MOCcMe yCTAHOBJICHHA CHWKCHHBIX MOKASa- 
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reslelt KOJIMUeCTBA JCHKOUUTOB, MbI PCLWIHIH H3MCHHTb OOCTAHOBKY OMIbITa: KPOBI 
JIA UCCMeAOBAHHA CTaIH OpaTb B ApyromM MOMeMeHHH. 3a HECKONbKO HEH A 
lepeMeHbI OOCTAHOBKY ObITa y A30Ha OblWIM MOJIYYeHbI CileqytouMe nokasaTedi 
neikouutos: 11 400, 12600, 10800. B nepBpii qeHb uCCIe,OBaHHA KDpoOBI 
B HOBbIX YCJIOBHAX CYI[CCTBCHHBIX CABHTOB He ObINO OTMeYeHO (YHCIO MeHKOUM 
TOB ObI0 11 400). OgHako Ha ceqyroul“ OMbITHBIM AeHb YHCJO JI@HKOWUTO! 
BHe3alHO NOAHAMOCh NO 14 200, a 3aTeM BHOBb OMyCTHMOCb AO yposuA 9—IO ThIC 
B oJMH 43 TOCIeLYIOULUX OMbITHBIX Heli KpOBb y A3ona Obla B3ATA AIA HCCIENO 
BaHHA He TOJbKO B HOBOM TIOMeW@HHH, HO M A PpyrHM 9KCIepHMeHTAaTOPOM. ITI 
H3MCHCHHA BbIZBaIH y A30Ha OTUeTMMBOe, HO KPaTKOBPeCMEHHOe TaeHve YACMé 
JIeHKOWMTOB B KpoBH c 9—I1 Tec. yo 6 200. 

Takum oOpa30M, H3MeHeHHe OObIYHOM OOCTAHOBKH OMbITa B OAHHX CiydaA) 
BelO K pacTOpMaxXHBaHHlO, T. e. K YBCIMUCHHIO YHCa JeHKOWMTOB B KPOBK, 
B JpyrHX —K YCHJICHHIO TOPMOXKeHHA HW K YMeHbINeCHHIO HX UYHCJa. 

IIpupeyeHuble B HacTosueH paOore JaHHble MO3BOJIA!OT HAM CUHTATb, YTO TE 
BbICOKHE ILM(ppbI JIEMKOMMTOB, KOTOPbIe OOLIYHO HaOOMaloTcA Y OO€3bAH Ip Tep: 
BbIX HCCJI@(OBAHHAX KPOBM y HUX, OTparKaloT, N10 CyulecTBY, (pPH3HOMOrH4eCKUk 
JICHKOUHTO3, BbISbIBAeCMbI, BCeH COBOKYNHOCTbIO paspaxKuTeehH SKCIePpHMeH 
TaJIbHOM OOCTAHOBKH. ITOT petbIeKTOPHbI JICEHKOUHTOS CONPOBO*KaeT, KaK Hal 
K@KeTCA, OTUCTJIMBO BbIpaxKeHHble y OOC3bAH OPHCHTHPOBOUHbIe pedJIeKCHI. 

@akT CylleCTBOBaHHA yracaeMoro TOA BJIMAHHEM MOBTOPHbIX UCCeOBaHUL 
KPOBH JIe€liKOWMTO3a He MOXKET He NPHHAMATbCA BO BHHMAHHE HE TOJIbKO IPH ycTa: 
HOBJICHHHM JIA 9THX 2KUBOTHBIX (pH3HONOrHYeCKOH HOPMbI, HO H IPH NpoBeeHuy 
C HHMH CHCTeMaTHYeCKHX HCCeAOBaHHH 10 U3y4eHHIO JeHCTBHA Ha KPOBb paz: 
JIMUHOrO poOka areHTOB. 

BrouHe BOSMOXKHO, YTO OOHAPYKeHHaA HAMM 3AKOHOMEPHOCTh ABJACTCH OCO- 
OeHHOCTbIO peryJIAHH CHCTEMbI KPOBH y OOC3bAH, NOCKOJIbKY YCTKHX H3MeHe- 
HHH NO BJIHAHHEM MOBTOPHbIX B3ATHH KPOBH B OAHOM HW TOM 2%e OOCTAHOBKE 
onbita y JIpyruX %XHBOTHbIX NOMaBJIAIOMeMy OOJIbIIMHCTBY UcceqoBaTeel (7 1) 
NOJMeTHTb He yalocb. Mbl moudaraeM, OHaKO, YTO 3TOT BOMpoc TpebyeT 
cnelvaJIbHOro H3y4eHHsA. 


Cyxymckaxad MequKO-OHONOrHYeCKad CcTaHUHA Ilocrynusio 
AkajeMHv MeqHUMHCKUX HaykK CCCP 3 IX 1955 
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Honrnage Akagemuu nayxr CCCP 
1956. Tom 108, Ne 5 


| PHSHOJIOTH 1 


| M. M. XA3EH u E. WH. KYSHEL, 


BJIUAHHE BOJIBUIAX NEPENAOB BAPOMETPHYUECKOrLO 
— JWABJIEHHA B MHKPOHHTEPBAJIbI BPEMEHW HA BDbICLIYIO 
HEPBHY!O JEATEJIBHOCTb BEJIBIX KPbIC 


(Ilpedcmasrzeno axademuxom JI. A. Op6beau 17 I 1£56) 


| 
—B jocrynHol Ham JHTepaType MbI He HallJIH KaKMX-HO0 yKa3aHult OTHOCH- 
SJIbHO BIIMAHHA TlepenaoB OapoMeTpHYeCKOrO aBMeHHA Ha BbICIIYIO HEPBHYIO 
€ATebHOCTb. BMecTe C TEM, TOJbKO NYTeM H3y4eHMs (PYHKIMOHAbHBIX MpOsB- 
CHHH OpraHH3Ma TIpH BOSseHCTBHH TepemayOB MpeCTaBHTCH BO3MO%KHOCTb 
ACKPbITHA PeryJIATOPHbIX MeXaHH3MOB, HallpaBJICHHbIX Ha MmpeOTBpalenue 
ATOJOPHYCCKHX HapPYWeHHH HW OOeCMeYHBAIOUIHX XKH3HEeATeEMbHOCTh opra- 
M3Ma, MOABepratolleroca BO3eHCTBHAM Tepemayos. 

®. VW. Tloxapucxuh, JJ. E. Posen6stom u HW. M. Xaseu (1) B cpaBHaTembHO- 
MSHOJOrHYeCKHX HCCIEOBAHHAX Ha %KUBOTHBIX (MBIIIH, KPbICbI, MOPCKH€ CBHH- 
M, KPOJIMKH, COOaKH, KOWIKH) YCTAaHOBHJIH, YTO Tepenaybl OapoMeTpHueckoro 
aBJICHHA B MMKPOHHTepBaJIbI BPCM2HH BBISbIBAIOT 3HAYHTeJbHbIC HapyuieHHA 
bIXAHHA WH KpOBOOOpalleHHA, IPHYeM BbIPAaKeHHOCTh ITHX HapylueHHl Haxoyu- 
acb B ONpexeIeHHOH 3aBHCHMOCTH OT BHAa »*®HBOTHOrO, Haumenee CTOHKHMH 

lepeniayqaM OKa3aHcb JaOOpaTCpHbIe MbIIIH HW KDpbICbl, HawOoee CTOHKH- 
[dH — KOLIKH. 

H3 sto padorb co BCeH OYeBH]HOCTbIO BOSHHKJAa HeOOXOJHMOCTb H B OJ[HO- 
PeCMeHHOM H3y4eHHH H3MeHeHHH B MpoleccaxX KOPKOBOH AHHaMHKH Ip Bo3seH- 
TBHH NepenajoB aBseHua Ha OpraHu3M. [locKojIbKy KpbIcbl O6IaqaloT BecbMa 
e€BbICOKOH yCTOHYMBOCTHIO K TlepelajlaM OapoMeTpH4eCKOrO aBJIeHHA, Ha HAX 
| ObINH MOCTABJICHbI HCCeOBaHHA WIA PeuIeHHsA STOO BoMpoca. 

H3yuenne yCsOBHO-pecpIeKTOPHOH JeCATeJIbHOCTH MPpOBOAMOCh IIpH MOMOLL 
BUraTeJIbHO-MIMeBOH MeToAUKH JI. MW. KorasapescKoro (”). Y Kak Oro 2KHBOT- 
(oro BbIpadaTHIBasICcA cTepeoTHM H3 8 yCOBHbIX pecpiekcoB. Crepeorum BbIpa- 
aTbIBaJICA Y KpbIC, KaK MpaBHso, serKo. Ilepenaybl aBeHHA MPOH3SBOAHAUCh 
 CMeljdaJIbHO CKOHCTPyHpOBaHHOH Jia 3TOH WemH SOapoKkamepe. Bpemsa mepe- 
aga ot 760 kK 40 mM pT. cT. 6bI0 paBHo 0,008 cek. B wemax MaKCHMaJIbHOrO Or- 
AHHYCHHA BIIMAHUA KHCIOPONHOH HeOCTATOYHOCTH pH Nepemayax 2XHBOTHBIC 
OecHeuHBaIHCh HempepbIBHOH MoAayeli KHcMOposa. BosspauleHue K HOpMaJb- 
l(OMy OapOMeTpHYecKOMy JaBJIeHHIO Toce epenasa MpousBoyuoch 3a 60— 
0 cex., a K 405 mM pT. ct. 3a 9—12 cex. YcnOBHbIe peeKchl HCCMeOBAIHCh 
lepes 5—10 muy. mocne nepenaya. B skcmepumMeHTe Haxojuocb 34 KpBICbl. 

Tleppas cepa onbiros mpoBeyena Ha 18 Kppicax. Ilocue ycTaHoBeHHA CTOH- 
Oro HCXOJHOPO (poHa 10 BCeMy CTepeoTHIy H3 8 yCJIOBHbIX petpJIEKCOB KHBOTHBIC 
OBepruiuch Hepenayy AaBsenua oT 760 k 40 MM pT. CT. 

Oomee cocrosHHe X%KHBOTHDIX, OCTABINMXCA B 2KHBBIX NOce Mepenaya, ObiI10 
2KEIBIM H XAPAaKTePH30BaOCb KpaliHe orpaHHyeHHOl BHraTeMbHOH aKTHB- 
[OCTbIO, TJIYOOKHM IIPpepbIBHCTHIM, 3auaCTY!O YpexKeHHbIM JbIXaHHeEM HM CyIIle- 
TBCHHBIMH HapyleHHAMH B YCMOBHO-petpseKTOPHOM eATebHOCTH — BCe paHee 
sbIPAOOTAHHbIe YCJIOBHbIe pe(pJIeKCbl OTCYTCTBOBAJIH. 

BoccTaHoBseHie H3y4aeMbIX YCJIOBHBIX peeKcOB HaOwoJamocb OOBIYHO 
epes CYTKH, BHayale JIHUIb Ha CHJIbHbIe MOJOAKUTEAbUBIC 3BYKOBbIe pasparKH- 
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aM. [lonHoe Boccranopsenve Hu3y4aemoro cTepeorHna HacTyMaso B cpeyHeM 
ib Ha 4 cyTKH (cM. Ta6u. 1). 

IloptopHbie BosjelicrauA epenayos, MpoBoyuMbIe Yepes KarxKALIe 18—20 
leH, BbIABJIAJM My! KapTuHy. Tak, 5-fi nepenay or 760 Kk 40 mm pr. cr. BbI- 
saJI HESHAYHTEJIbHbIC HapyWieHHA B H3SyyaeMOM cCTepeoTHTe (OTCYTCTBOBAIIH 
“JIOBHbIE Pe*eKChI Ha 4 pasAparxkuTedA U3 8 pe bABIAeMBIX), KOTOPbIe NPOULWIH 
pes 1'/2 uaca (cM. Ta6a. 1). 

Kak 1paBuno, neppuunoe BosyelicrBue Mepenaya MpHBOAUT K TOPMOXKeHHIO 
eli H3yYaeMOH YyCJIOBHO-pedseKTOp Ho ACATCMbHOCTH, MOBTOPHbIe xe Tepe- 
abl IPH TeX 2%Ke YCOBHAX BbISbIBAIOT CaOble CABHTH, NpHucM HanOovee xa- 
AKTEPHBIMH OCOOeCHHOCTAMH B HHAMHKe H3MeHeEHHH BbICIUeli HEpBHOL JesTesb- 
ICTH ABJIAIOTCA ObICTPOe BOCCTAHOBJICHHE H peskoe YKOpOYeHHe MepHosa mocwie- 
sHCTBHA. OTMeyaeTCA HW HEKOTOPad 3aBHCHMOCTb XapakTepa HapylieHHli B Kop- 
OBOH JHHAMHKE KpbIC OT HX THMOMOrHyeCKHX OCOOeHHOcTeH. Tak, y CHIbHOrO 
JABHOBEINCHHOrO THA BOCCTAHOBJICHHE YCJIOBHO-pedbJIeKTOPHOH JJeATeJIbHOCTH 
doTeKaeT OOBIUHO ObIcTpee, YeM y cylaGoro TuMAa. 

Bo sropoi cepuu onbiTos 2%xHBOTHBIe (16 KpbIc) BHaYae NOABepramuch He- 
<OJIbDKHM (4—6) BOSeHCTBHAM TepenayoB JaBJIeHHA C MCHbIIHMH HCXOJ(HBIMH 
poBHaMH (oT 310—405 k 90 MM prt. cT.) c HHTepBasamu B 18—20 quel. Kapri 
3 STHX TlepemaOB C MCHbINHM HCXOJHBIM YPOBHeM JaBa ObICcTpO MpoxoAamue 
(BHI B YCJIOBHO-pe*leKTOpHOH JeaTebHOcTH. Iloce storo KpbicbI Ob MO,- 
2prHyTb! Mepenayy oT 760 kK 40 MM pT. cT., B pe3ysIbTaTe KOTOporoO Ha oue 06- 
ero XOpomero COCTOAHHA XKHBOTHOFO BO3HHKAaJI MOAVAC JIMIUb CpbIB AUucpepeu- 
HpOBKH HM MOABJICHHE Me@2KCHIHaJIbHbIX PeaKUHH, KOTOpbIe HCUesaIH Yepes3 
e€CKOJIBKO 4acoB (CM. Ta6ul. 2). 

TakHM OOpa30M, eCJIH KOHTPOJIbHBI€ KPBbICbI TAKEO MepeHOCAT Tepenay OT 
50 K 40 MM pT. CT. HH B OTJeJIbHBIX CJIy4YadX THOHYT, TO KpbICbI, IpeBapH- 
2JIbHO IOJBeEprHyTble MOBTOPHBIM TlepenajlaM C MCHbIUHMH HCXOJHBIMH YpOBHs- 
u (or 310—405 k 90 wo pt. cT.), B NOceqyroulem Nepenay oT 760 K 40 Mo pT. cr. 
EPpCHOCAT OTHOCHTEJIbHO XOpOIO, H BOSHHKalowlve HapyluieHHA u3syyaemMoro 
repeoTHMa BOCCTaHaBJIMBaloTCA y HHX yrKe yepe3 2 vaca. Cy 10 H83MCHeEHHAM 
pIcIueH HeEPBHOM JeATeJIbHOCTH, MOBbILIeHHaA YCTOMYMBOCTb MpeABapuTeJIbHO 
alTHpOBaHHbIX K TeperaylaM KpbIC COXpaHAeTCH B HawiHX YCJIOBHAX OMbITAa 

mpoyomkenne 5 Mec. 

Mrak, B pe3ysIbTaTe MpOBeACHHBIX OMbITOB BbIABJICHO, YUTO H3MCHEHHA CO CTO- 
OHbI BbICIIeH HepBHOH JeATeJIbHOCTH NIpH BOSAeHCTBHM MepenayoB Oapomerpu- 
eCKOrO JaBJIGHHA B MHKPOHHTepBaJIbl BPCMCHH HOCAT IpexoAAMMH XapakTep 
YTO Y HOJOMbITHLIX 2KMBOTHBIX ObIJIH XOPOIUO BbIpaxXeHbl aallTalHOHHble AB- 
€HHA K BO3eHCTBHIO Mepenayos. 


IleHTpaIbHBIM HHCTHTYT Tlocrynusio 
yCOBepIIeHCTBOBaHHA Bpayeli 3 I 1956 
MocksBa 
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